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Those who have studied fcj^ know 
that there is no department more has' 

been done of late years, and non^ views 

of practice differ more widely from ^prevalent only a 
short time ago. The Author’s object has* been to place in 
the hands of his readers an epitome of the science and 
practice of midwifery which embodies all recent advances. 
He is aware that on certain important points he has re- 
commended practice which not long ago would have been 
considered heterodox in the extreme, and which, even now, 
\irill *not meet with general approval. He has, however, 
the satisfaction of knowing that he has only done so after 
very deliberate reflection, and with the profound conviction 
that such changes ^re right, and that they will stand the 
test of experience. He has endeavoured to dwell especially 
on the practical part of the subject, 'so as to make the work 
a useful guide in this most anxious and responsible branch 
of the profession. It is admitted by all, that emergencies 
and difficulties arise more often in this than in any other 
branch of praccice ; and there is noi part of the practitioner’s 
work which requires more thorough knowledge or greater 
experience. It is, moreover, a lamentable fact that students 
generally leave their schools more ignorant of obstetrics 
than of any other subject. So long as the absurd Regula- 
tions exist, which oblige the lecturer on midwifery to 
^ attempt the impossible task of teaching obstetrics in a short 
three months course — an absurdity which hag over and over 
again been pointed out — such must of necessity be the 
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2 ANATOMY, ETC. OF ORGANS CONCERNED IN PARTURITIPN. 
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4 ANATOMY, ETC. OF jOttGANS CONCEENED IN PAltTUHITION 

' marked as to be mistaken, bn vaginal cx'am.inationjj 
promontory of the sacrum itself. “ 

The base of the sacrum is about 
and its sides rapidly approximate, wirt: 
its apex, giving the whole bone a triaP 
The anterior and pol^terior surfaces 
same way, so that the <bone is much 
at the apex. The sacrum, in the ere< 
is directed from above downwards 
wards. At its upper edge it is j 
cartilage intervening, with the 
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The point of juncture, called tlie pifomontory of the sacrum, 
is of great importance, as on its |imdue projection many 
deformities of the brim of the pelvijs depend. The anterior 
surfiice of the bone is hollow, and! forms the curve of the 
sacrum ; more marked in some eaads than in others. Tliere 
is also more or less concavity fr/jm side to side. On it 
we observe four apertui-es on eac|i side, the intervertebral 
foramina, giving exit to nerves. The posterior surface is 
convex, rougli and irregular for thdl attachment of ligaments 
and muscles, and shoiving a ridgej*of vertical prominences 
corresponding to the spinous processes of tiie vertebra!. 

The sacrum is generally descrilj^d as forming a keystone 
to the arch constituted by tlie j pelvic bones, and trans- 
mitting the weight of the }>ody, in / consequence of its wedge- 
like shape, in a direction which jtends to thrust it down- 
wards and backwards, as if separating the ossa innominata. 
Dr. Duncan,* however, has shown| from a very careful consi- 
deration of its mechanical relatijbns, that it should rather 
be regarded as a strong transi-Jerse beam, curved on its 
anterior surface, the extremititss which are in contact with 
the corresponding articidar simfeces of the ossa innominata. 
The weight of the body is thus transmitted to the extre- 
mities of the innominate Jt^ncs, and through them to the 
acetahiila and the femurs.^ (See fig. 3.) There counter-pres- 
sure. is felt, and the result is, as we shall subsequently sec, 
an important modifying influence on the development and 
shape of the pelvis./^ * 

Tho coccy® (fi^ 2) ig composed of four small ^parate 

‘ i * HiMareJM in Obitetrics, p; 67 . 
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8 ANATf)MT, KTC. OF ORGANS OONCBRNKD IN PARTURITION, [Part I. 

subjected by being compressed betwe^a two entirely osseous 
siirfa(*es. 

Tl\e junction of the pubic bones in front is eflfectffd by 
moans of two oval plates of fibro-^cartilage, attached to each 
articular surface by nipple-shaped projections, which fit 
into corresponding# depressions in the bones. There is a 
greater separation between the bones in front tlian behind, 
where the numerous fibres of the cartilaginous plates intersect, 
and unite the bones firmly together. At the upper and ba(*k 
part of the articulation there is an interspace between the 
cartilages, which is lined by a delicate membrane. In preg- 
nancy this space ofttm incjeages in size, so as to extend even 
to the front of the joint. The juncture is fartlier strength- 
ened by four ligaments, the anterior, the; posterior, the 
superior, and the sub-pubic ligaments. Of these, the latter 
is the largest, connecting together tlie pubic bones and form- 
ing the upper boundary of the pubic arch. 

The close apposition of the bones of the pelvis might 
not unreasonably lead us to suppose that no movement look 
place between its component parts ; and this is the opinion 
whicli is even yet held by many anatomists. It is tolerably 
certain, however, that even in the unimpregnated condition 
there is a certain amount of m njnl ity present. Thus Zag- 
las has pointed out * that in man there is a movement in 
an antero-posterior direction of the sacro-iliac joints, which 
has tlie effect, in certain positions of llie body, of causing tlie 
sacrum to project downwards to the extent of about a line, 
thus narrowing the pelvic brim, tilting up the point of tlie 
bone, and thereby enlargi ng the outlet of the pelvis. This 
movement seems habitually brought into play in the act of 
straining during defecation. 

Dui’ing pregnancy in some of the lower animals there is a 
very marked movement of the pelvic articulations, which ma- 
terially facilitates the process of parturition. These, in the case 
of the guinea-pig and cow, have been specially pointed out 
by i)r. Matthews Duncan.^ In the former, during labour, the 
pelvic l)ones separate from each other to the extent of an 
inch or more. In the latter the movements are differebt, 
tor the symphysis pubis is fixed by bony anchylosis, and is 

* Monihiy Journal of Med. Science, Sept. 1851. 

* Ittsemcheetn Ohstetricn, p. 10. 
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immovable ; but the'Afiro-iliac joints become swollen during 
pregnancy, and extensive movements in an antero-posterior 
direction take place in them, which materially enlarge the 
pelvic canal during labour; 

It is extremely probable that similar movement# take » Mode in 
place in women, both in the symphysis pubis and in 
the sacro-iliac joints, although to % less marked extent, nients are 
These are particularly well described by Dr. Duncan. They 
seem to consist chiefly in an e levatio n and depression of 
the symphysis pubis, either by^the ilia moving on the 
sacrum, or by the sacrum itself undergoing a forward move- 
ment on an imaginary transverse axis passing through it, 
thus lessening the pelvic brim to the extent of one or even 
two lines, and increasing, at tlie same time, the diameter of 
the outlet by tilting up tlio apex of the -sacrum. These 
movements are only an exaggeration of those which Zaglas 
describes as occurring normally during defecation. The 
instinctive positions which the parturient woman assumes 
find an explanation in these observations. During the first 
stage of labour, when the head is passing through the brim, 
she sitsy or stands, or v ^lka a bout, and in these erect posi- 
tions tlie sympK^is pubis is depressed, and the brim of the 
pelvis enlarged to its utmost. As the head advances through 
the cavity of the pelvis, she can no longer maintain her erect 
position, and she lies down and bends her body forward, 
which has the effect of causing a nutatory motion of the 
sacrum, witli corresponding tilt ing up o f its apex and an 
enlargement of the outlet. 

These movements during parturition are facilitated by Altera- 
the changes which are known to take place in the pelvic 
articulations during pregnancy. The ligaments and carti- joints 
lagea become swollen and softened, and the synovial mem- pp^naucy 
branes existing between the articulating surfaces become 
greatly augmented in size and distended with fluid. 

These changes act by forcing the bones apart^ as the 
swelling of a sponge placed between them might do after 
it had imbibed moisture. The reality of these alterations Tliey 
receives a clinical illustration from those cases, which are far 

. contmuo 

from uncommon, in which these changes are carried to an after do- 

extreme extent, the power of progression being *then mate- 

rially interfered with for a considerable time after delivery. 
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10 ANATOMY, ETC. Ofc' ORGANS CONCERNED IN PARTURITION. [Part I. 

On looking: at a pelvis as a whole, we are at once struck 
witli^its division into the true and false pelvis. The latter 
portion (all that is above the brim of the pelvis) is of com- 
paratively little obstetric importance, except in giving at- 
tachnfents to tlie accessory muscles of parturition, and need 
not be farther considered. The brim of the pelvis is a heart- 
shjiped-opening, bouiyied by the sacrum behind, the linea 
mo-pectinea on either side, and the symphysis of the pubes 
in front. All below it forms the cavity, which is bounded by 
the hollow of the sacrum behind, by the inner surfaces of the 
innominate bones at the sides and in front, and by the poste- 
rior surface of the symphysis pubis. It is in this part of the 
pelvis tliat the changes in direction which tJie foetal liead 


Eij?. 4. 



OUTLET OF PELVIS. 


undergoes in labour are imparted to it. The lower border of 
this canal, or pelvic outlet (fig. 4), is lozenge-shaped, is 
bounded by the ischiatic tuberosities on eitlier side, tlie top 
of the coccyx behind, and the under surface of the pubic 
symphysis in front. Posteriorly to the tuberosities of the 
ischium tlie boundaries of the outlet are completed by the 
sacro -ischiatic ligaments. 

There is a very marked difference between the pelvis in 
the male and t}i(3 female, and the peculiarities of tlie latter 
.all tend to facilitate the pi;pcess of parturition. In Ihe 
female pelvis (tig. 5) all the bones are ligliter in structure, 
and have the points for muscular attachments much less 
dayploped. The iliac bones are more spread out, hence the 
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greater breadth which is observed in the female figure, and 
the peculiar sid e-tQ= aide movement which all women fiave 
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in walking. The tuberosities of the ischium are lighter in 
structure and farther apart, an/1 the rami of the pubes also 
converge at a much less acute angle. This greater breadth 
of the pubic arch gives one of the most easily appreciable 
points of contrast between the male and female pelvis ; tlie 
pubic a»cli in tlie female forms an angle of from 90® to 100®, 


FUj. c. 



while in the male (fig. 6) it averages from 70° to 75°. The 
obturator foramina are more trhingular in shape. 

The whole cavity of the female pelvis is wider and less 
funnel-shaped than in the male, the symphysis pubis is not 
so deep, and, as the promontory of the sacrum does not project 
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f SO much, the shape of the pelvic brijtn is more oval tliau heart- 
Causpsof shaped. These differences between the male and female 
iiiffcrcnce. probably due to the presence of the female genital 

organs in the true pelvis, the growth of which increases its 
devefopment in width. In proof of this, Schroeder states 
tliat in women wit^a congenitally defective internal organs, 
and in women who have had l)oth ovaries removed early in 
life, the pelvis has always more or less of the masculine 
type. 

Measure- The measurements of the pelvis that are of most import- 
the pelvis. obstetric point of view, are taken from various 

points directly opposite to each other, and arc known as the 


Fig. 7. 
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diameters of the pelvis. Those of the true pelvis are tlie 
ones which it is especially important for us to fix in our 
memories, and it is customary to describe three diameters in 
works on obstetrics — the antero-posterior or conjugate, the 
oblique, and the transverse— although of course the measure- 
ments may be taken at any opposing points in the circum- 
ference of the bones. The arite o-postenary at the brim 
Points (fig. 7), is taken from the upper part of the posterior surface 
of the symphysis pubis to the centre of the promontory of 
meters aro the 'Ocrum ; in tlie cavity from the centre of the symphysis 
Anter^^ pubis to a corresponding point in the body of the third piece 
posterior, of the ^acnIm ; and at the outlet from . the lower eixtromr- 
ties of the symphysis pubis to the tip of the coccyx. The 
Oblique. at* the brim, is taken from the sacro-iliac joijit 

either side to a point of the brim opposite the ilio- 
pec^ineal emimv'tfcf* (that starting from the right sacro-iliac 
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Fig. «. 


joint being called the right oblique, that from tlie left, tlie 
left oblique) \ iu the cavity a similar measurement at the 
same level as the conjugate ; while at the outlet an oblique 
diameter* is not usually measured. The transverse is taken 
at tlie brim, from a point midway between the sacro-iliac 

joint aifd the ilio-pectineal 
eminence ; in the cavity 
from corresponding points 
in the same plane as the 
conjugate and oblique di- 
ameters ; and at the outlet 
from the centre of the in- 
ner border of one ischial 
tuberosity to the other. 
The exact measurements 
given by various writers 
differ considerably, and 
vary somewhat in diflFe- 
rent pelves. Taking the 
average of a large num- 
ber, the following may 
be given as the standard 
measurements of the fe- 
male pelvis : 
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It will be observed that 
the measurements of the 
corresponding diameters at 
different places vary great- 
ly, and that while the trans- 
verse is longest at the 
brim, the obliqu%is longest 
in the cavity, and the antero-posterior at the outlet. 
It will be subsequently seen that this fact is of great 
practical importance in studying the mechanism of de- 
livery, and that the head in its descent througl^ the pelvis 
alters its position in such a way as to adapt itself to the 
largest diameter of the pelvis, for as it passes through the 
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cavity it lies in its oblique diameter, and then rotlEites so as 
to be expelled in the jintero-posterior diameter of the outlet. 

In thinking of these measurements of the pelvis, we 
must not forget that they are taken in the dried bones, and 
that they are considerably modified during" life by the soft 
parts. This is especially the case at the brim, where the prr>- 
jection of the psoas aaid iliacus muscles lessen^ the transverse 
diameter about ^4w dt* an in ch, while the antero-postcrior 
diameter of the brim, and all the diameters of the cavity, 
are lessened by -quarter of an inch. The right oblitpio 
diameter of the brim is, even in the dried pelvis, said to be, 
on an average, slightly longer tlian the left, “probably on 
account of the increased development of that side of the 
pelvis from the greater use made of the right leg; but in 
addition to this the left oblique diameter is somewhat les- 
sened during life by the presence of the rectum on that 
side. The advantage gained by the comparatively frequent 
passage of the bead through the pelvis in the former dia- 
meter is thus explained. 

There are one or two other measurements of the true 
pelvis which are sometimes given, but which are ofi second- 
ary importance. One of these Is that between the premou- 
tory of the sacrum and a point immediately above tlie 
cotyloid cavity, the sacro-cotyloid diameter, averaging from 
3*4 to 3*0 inches. Another is that between the ceiitre of 
the lower margin of the syinphysi^ubis and the promontory 
of the sacrum, called by Wood the lower or inclined con- 
jugate diameter, which averages half an inch more than 
the antero-posterior diameter of the brim. These measure- 
ments are chiefly of importance in relation to certain pelvic 
deformities. 

The external measurements of the pelvis are of no real 
consequence in normal parturition, but they may help us, in 
certain cases, to estimate the existence and amount of de- 
formities.^ Those which are generally given are : — Between 
the anterior-superior iliac spines, 10 inches; l)etween the 
central points of the crests of the ilium, 10^ inches ; bet>j[een 
the' spinous process of the last lumbar vertebra and the upper 
part of the^ symphysis pubis (external conjugate), 7 inches. 

By the planes of the pelvis wo mean imaginary levels at 
*1^*5 circumference* If we were to cut out a 
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piece of cardlx^rd so as to fit the pelvic cavity, and place it 
either at thO brim or .elsewhere, it would represent the pelvic 
plane at that particular point, and it is obvious that we may 
conceive as many planes as we desire. Observation of the 
angle which the pelvic planes at any given point form with 
the horizon proves the great obliquity with which the pelvis 
is. placed in regard to the spinal coliHnn. Thus the angle 
A B I (fig. 9) represents tlie inclination to the horizon of the 


rig. ». 



TLAXER OF TJIK PELVIS Wll’H HOltJiJOy. 

A n. norlzfiii. C n, Vertlral lino. 

A n r. Angle tif inelirintirMi of ix’lvia to Tior.'zon, wiu.-il to 
It 1 i'. Angle of iuclinut on of jk'IyIh to spinal column, oriuiil t«> l.">0”. 
c I J. Angle* of ineliiuit on of sncruui t»> spinal coltuiin, otpinl to 
E V. Axis of i»clvic inlet. L »r. Mid plane in the middle Jjii.*. 

N. Lowest point of mid piano at spine of ischium. 

plane of the pelvic brim i Ji, and is estimated to bo about 60°, 
while the angle which the same plane forms with the verte- 
bral column itself is about 1 50°. The plane of the outlet 
forms, with the coccyx in its usual position, Aa angle with 
the horizon of about 1 1°, but which varies greatly with the 
movements of the tip of coccyx, and the degree to which 
it is pushed back during parturition. These ^gures must 
only be token as giving an approximative idea of the incli- 
nation of the pelvis to the spinal column, and it must he 
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remembered that the degree of inclination varies congjyjer- 
ahly in the same female at different times, in accordance 
with the position of the body. During pregnancy especially, 
the obliquity of the brim is lessened by the patient throw- 
ing herself backwards in order to support more easily tlie 
weight of the gravid uterus. The height of the promon- 
tory of the sacrum ^bove the upper margin of the sym- 
physis pubis is on an average about inches, and a line 
pissing horizontally backwards from the latter point would 


Fig. 10. 



AXES or THE PELVIS. 

A. Axis of superior j.lnno. D, Axis of mid piano. r. Axis of inferior plan 

D, Axis of canal. E. Horizon. 

impinge on the junction of the second and the third coccy- 
geal bones.' 

By the axis of the pelvis we mean an imaginary line 
which indicates the direction which the foetus takes during 
its expulsion. The axis of the brim (fig. 10) is a line drawn 
perpendicular to its plane, which would extend from the 
umbilicus to about the apex of the coccyx ; the axis of the 
outlet of the bony pelvis intersects this, and extends from 
the centre of the promontory of the sacrum to midway be- 
tween the tuberosities of the ischia. The axis of the entire , 
pelvic canal is represented by the sum of the axes of an 
nmpber oi' planes at different levels of the pelvic 
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cavity, and when these are united they form an irregular 
parabolic line, as represented in the accompanying diagram 
(fig. 10 , A n). 

It must be borne in mind, however, that it is not tl^ axis 
of the bony pelvis alone that is of importance in obstetrics^ 
We must always, in considering this subject, remember that 
the general axis of the parturient canal (fig. 11) also involve^ 


Fig. 11. 



IlEPnESKNTINO 01iNER.^L AXIS OP PABTUllIEXT CAKAL, IXCLUDlXa IIIE UTKniNE 
CAVITY AXD SOJjT PARTS. 


that of the uterine cavity above, and of the soft parts below. Axis of 
These are variable in direction according to circumstances ; the, whole 
and it is only the axis of that portion of the parturient canal 
extending between the plane of the pelvic brim and a 
plane between the lower edge of the pubic symphysis 
and the base of the coccyx that is fixed. The axis of the 
lov^er parts of the canal will vary according to the amount of 
distension to which the perinaeum is subjected during labour ; 
but when this is stretched to its utmost, just before the ex- 
pulsion of the head, the axis of the plane between the edge 
of the distended perinaeum and the lower border of the sym- 
VOL* I. 0 
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* phjsis, wt)ul(l look nearly directly forwards. The axis of the 
uterine cavity generally c orrespon ds with that of the pelvic 
brim, but this may be much altered by abnormal position 
of tli«i \it:erus, such as anteversion from laxity of the abdo- 
minal walls. The foetus, under such circumstances, would not 
enter tlie brim in its proper axis, and difficulj^ in the labour 
would thus Ue caused . A knowledge of the general direction 
of the parturient canal is of great importance in practical 
midwifery in guiding us to the introduction of tlie hand or 
instrument in obstetric operations, and in showing us how 
to obviate difficulties arising from such accidental deviations 
of the uterus as have been just alluded to. 

Cavity of The arrangements of the bones in the interior of tlie 
the pelvis canal (fig. 12) are important in relation to the tlioory 

of the mechanism of delivery. 

A line passing between the 
spine of the ischium and the 
ilio-pectineal eminence di- 
vides the inner surface of 
ischial bone into two smooth 
plane surfaces, which have re- 
ceived the name of the plajl^s 
of the Jschium. Two other 
planes are formed by the in- 
ner surfaces of the pubic bones 
in front and by the upper 
portion of the sacrum behind, 
both having a direction down- 
wnxds^ an^ backwards. In 
studying the mechanism of delivery, it will be seen that 
many obstetricians attribute to these planes, in conjunction 
with the spine of the ischium, a very important influence in 
effecting rotation of the foetal head from the oblique to the 
antero-posterior diameter of the pelvis, 
monf X peculiarities of the pelvis during infancy and childhood 

the pelvis. interest as leading us to a knowledge of the manner 

in which the form observed during adult life is impregsed 
Pecnliari- sacrum in the pelvis of the child (fig. 13) 

developed transversely, and is much straighter, 
pelvis. ^ iHiStead of being deeply curved as in the adult. The pubes 
k also much from side to side, and the pubic arch 
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is an acute angle. The result, of this narrowness* of both 
the pubes and sacrum is tluit the transverse diameter of 
the pelvic brim is slmrtcp" rather than longer than the 
antero-posterior. The sides of the pelvis have a tendency 
to parallelism, as well as the antero-posterior walls, and this 
is stated by Wood to be a peculiar characteristic of the 
infantile pelvis. The iliac bones are not spread out as in adult 
life, so that the centres of the crests of the ilium are not 
more distant from each other than the anterior superior 
spines. The cavity of the true pelvis is small, the tuberosi- 
ties of the ischia are proportionately nearer to each other 


Fig. 13. 



PKl.VIS OF A CHILD. 


tliaii they afterwards become, and the pelvic viscera arc con- 
sequently crowded up into the abdominal cavity, which is, 
for this reason, much more prominent in children than in 
adults. Tlie bones are soft and semi-cartilaginous until after 
the period of puberty, and yield readily to tlie mechanical 
influences to which they are subjected, and the three divisions 
of the innominate bone remain separate until about the 
twentieth year. 

As growth goes on the transverse development of the 
sacrum increases, and the pelvis begins to assume more and 
more of the adult shape. The mere anatomical develop- 
ment of the bones, however, is not sufficient to account for 
the change in the shape of the pelvis, and it has been well 
shown by Duncan that this is chiefly produced the pres- 
sure to which the bones are subjected during early life. The 
iliac bones are subject to two principal ahd opposing forces. 
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One of these is the weight of the body above, which acts 
upon the sacral extremity of the iliac beam through the 
strong posterior sacro-iliac ligaments, and this vertical pres- 
sure ctends to throw the lower or acetabular ends of the 
sacro-cotyloid beams outwards. This outward displacement, 
however, is resisted partly by the junction between the two 
acetabular ends by th*e front of the pelvis, but chiefly by the 
opposing force, which is the upward pressure of the lower 
extremities through the femurs. The result of these two 
counteracting forces is that the still soft bones bend near 
their junction with the sacrum, and thus the greater trans- 
verse development of the pelvic brim characteristic of adult 
life is established. In treating of pelvic deformities it will 
be seen that the same force applied to diseased and softened 
bones explains the peculiarities of form that they assume. 

The researches that have been made on the differences of 
the pelvis in different races prove that these are not so great as 
might have been expected. .Toulin pointed out that in all 
human pelves the transverse diameter was actually larger than 
the antero-posterior, while the reverse was the case in all the 
lower animals, even in the highest simia'. This observation 
has been more recently confirmed by Von Franquo,^ who has 
made careful measurements of the pelvis in various races. 
In the pelvis of the gorilla the oval form of the brim, resulting 
from the increased length of the conjugate diameter, was 
very marked. In certain races there is so far a tendency to 
animality of type, that the difference between the transverse 
and conjugate diameters is much less than in European 
women, but these changes are not sufficiently marked 
to enable us to refer any given pelvis to a particular race. 
Von Franque makes the general observation that the size 
of the pelvis increases from south to north, but that the con- 
jugate diameter increases in proportion to the transverse in 
southern races. 

In closing the description of the pelvis, the attention of 
the student must be directed to the muscular and other 
structures which cover it. It has already been pointed# out 
that the measurements of the pelvic diameters are consider- 
ably lessened by the soft parts, which have also a consider- 
!'able iufluenoe on parturition in other ways. Thus we have 

* ScsinzoniH 1867. 
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attached to the crests of tlie ilium the strong muscles which 
not only support the enlarged uterus during pregnancy^, hut 
are powerful accessory muscles in labour; in the pelvic 
cavity we have the obturator and pyriformis muscles lining it 
on either side, along wdth tlie pelvic cellular tissue and 
fasciiE, the rectum and bladder, and the v^sels and nerves, the 
pressure on which latter often gives# rise to cramps and 
pains during pregnancy and labour ; while below the 
outlet of the pelvis is closed, and its direction altered from 
backwards to forwards by the numerous muscles forming the 
floor of tlie pelvis and perinaiuin. 
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CHAPTER II. 

THE FEMALE GENERATIVE ORGANS. 

The reproductive organs in the female are conveniently 
divided, according to their functions, into: — I, The external 
or copulative organs, which are chiefly concerned in tlie 
act of insemination, and which are only of secondary im- 
portance in parturition. They include all the organs 
situated externally, which together form the vulva ; and the 
vagina, which is placed internally and forms the canal of 
commupication between the uterus and the vulva. 2, The 
internal or formative organs, including the ovaries, which are 
the most important of all, as those in which the Mvum is 
formed ; the Fallopian tubes, through whicli the ovum is 
carried to the uterus ; and the uterus itself, in which the 
impregnated ovum is lodged and developed. 

1. The external organs consist of: 

The rnons veneris, a cushion of adipose and fibrous 
tissue whicli forms a rounded projection at the upper part of 
the vulva, being in relaticm with the lower part of the 
hypogastric region above, from .which it is often separated 
by a furrow, and continuous below with the labia majora on 
either side. It lies over the symphysis and horizontal rami 
of the pubes. After puberty it is covered with hair. On its 
integument are found the openings of numerous sweat and 
sebaceous glands. 

The lahla.rmjora form two symmetrical sides to the 
longitudinal aperture of the vulva. They have two surfaces, 
one external, of ordinary integument, covered with hair,^and 
another internal, of smooth mucous membrane, in apposition 
with the corresponding portion of the opposite labium, and 
^parated from the external surface by a free convex border, 
Th^y are thicker iu front, where they run into the mons 
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veneris, and thinner behind, where they are united, in front 
of the perinffium, by a thin fold of integument called the 
fourchette, which is almost invariably ruptured in the first 
labour. In the virgin the labia are closely in apposition, 
and conceal the rest of the generative organs. After child- 
bearing they become more or less separsrted from each other, 
and in the aged they waste, and the internal nymphse protrude 
through them. Both the cutaneous and mucous surfaces of 
the labia contain a large number of sebaceous glands, opening 
either directly on the surface or into the hair follicles. In 
structure they are composed of connective tissue, containing 
a varying amount of fat, and parallel with their external sur- 
face are placed tolerably close plexuses of elastic tissue, 
interspersed with regularly arranged smooth muscular fibres. 
These are described by Broca as forming a membranous 
sac, analogous to the dartos of the scrotum, to which 
the labia majora are analogous. Towards its upper and 
narrower end this is continuous with the external ingui- 
nal ring, and in it terminate some of the fibres of the round 
ligament. The analogy with the scrotum is farther borne 
out by*the occasional hernial protrusion of the ovary into the 
labium, corresponding to the normal descent of the testis in 
the male. 

The labia minora^ or nym'pkoi^f are two folds of mu- 
cous membrane, commencing below, on either side, about 
the centre of the internal surface of the labium externum, 
and converging as they proceed upwards, where they bifur- 
cate as they approach each other. The lower branch of this 
bifurcation is attached to the clitoris, while the upper and 
larger unites with its fellow of the opposite side, and forms a 
fold round the clitoris, known as its prepuce. The nymphae 
are usually entirely concetded by the labia majora, but after 
childbearing and in old age they project somewhat beyond 
them, when they lose their delicate pink colour and soft 
texture, and become brown, dry, and like skin in appear- 
ance. This is especially the case in some of the negro 
races, in whom they form lung projecting folds called the 
apron. 

The surfaces of the nympha) are covered with a tesselated 
epithelium, and over them are distributed a large number of 
vascular papillae, somewhat enlarged at their extremities, and 
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also numerous sebaceous glands, whicli are more developed 
on (heir internal surfaces. The latter secrete an odorous^ 
cheesy matter, wliich lubricates the surface of thd vulva, 
and p^revents its folds adh<‘ring to each other. Structurally 
the nymphie are composed of trabeculae of connective tissue^ 
containing muscular fibres. 

The clitoris is a ^mall erectile tubercle situated al)out 
half an inch below the anterior commissure of the labia majora. 
It is the analogue of the penis in the male, and is similar 
to it in structure, consisting of a corpus cavernosum, the two 
halves of which are separated by a fibrous septum. The 
crura' are covered by the ischio-cavenious muscles, which 
serve the same purpose as in the male. It has also a sus- 
pensory ligament. The corpora cavernosa are composed of 
a vesciilar plexus with numerous traversing muscular fibres. 
The arteries are derived from the pc^rinfeal artery, and give a 
branch, the cavernous, to each half of the organ, and there 
is also a dorsal artery distributed to the prepuce. Accord- 
ing to Gussenbauer these cavernous arteries pour their 
blood directly into large veins, and a finer venous plexus near 
the surface receives arterial blood through small arterial 
branches. By these arrangements the erection of the organ 
which takes place during sexual excitement is favoured. 
The nervous supply of tlie clitoris is large, being derived 
from the internal pudic nerve, which supplies brandies to tlie 
corpora cavernosa, and terminates in the glands and prepuce, 
where Paccinian corpuscles and terminal bulbs are to be 
found. On this account the clitoris has been supposed by 
some to be* the chief seat of voluptuous sensation in the 
female. 

The vestibule is a triangular space, boimded at its apex 
by the clitoris, and on either sida by the folds of the nym- 
phae. It is smooth, and, unlike the rest of the vulva, is 
destitute of sebaceous glands, althoj|gh there are several 
groups of mTiciparous glands openfiS^^ its surface. At the 
centre of the base of the triangle which is formed by the upper 
edge of the opening of the vagina, is a prominence, distant 
about an inch from the clitoris, on which is the orifice of the 
urethra. This prominence can be readily made out by the 
and the depression leading to the urethra can be felt, 
, it^ and it of importance as our guide in passing the 
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female catheter. This little operation ought to be perf(»rmed 
without exposing the patient, and it is done in several ways. 
The easiest is to place the top of the index finger of tlie left 
hand (the patient lying on her back) on the apex ^f the 
vestibule, and slip it gently down until we feel the bulb of 
the urethra, and the dimple of its orifiCt?, which is generally 
readily found. If there is any difficulty in finding the orifice, 
it is well to remember that it is placed immediately below the 
sharp edge of the lower border of the symphysis pubis, which 
will guide us to it. The catheter (and a male elastic catheter 
is always the best, especially during labour, when the urethra 
is apt to be stretched) is then passed under the thigh of the 
patient, and directed to the orifice of the urethra by the 
finger of the left hand, which is placed upon it. We must 
be careful that the instrument is really passed into the 
urethra itself, and not into the vagina. It is advisable to 
have a few feet of clastic tubing attached to the end of 
the catheter, so that the urine can be passed into a vessel 
under the bed without uncovering the patient. If the patient 
be on her side, in the usual obstetric position, the operation 
can be* more readily performed by placing the tip of the 
finger in the vagina and feeling its upper edge. The orifice 
of the urethra lies immediately over this, and if the catheter 
be slipped along the palmar surface of the finger, it can gene- 
rally be inserted into the urethra without much trouble. If, 
liowever, as is often the case during labour, the parts are 
much swollen, it may be difficult to find the aperture, and it 
is then always better to look for the opening than to hurt the 
patient by long -continued efforts to feel it. 

The urethra itself is a canal 1^ inches in length, and it 
is intimately connected with the anterior wall of the vagina, 
through which it may be felt. It is composed of muscular 
and erectile tissue, and is remarkable for its extreme dilata* 
bility, a property which is turned to practical account in 
some of the operations for stone in the female bladder. 

The orifice of the vagina is situated immediately below 
the bulb of the urethra. In virgins it is a circular opening, 
while in women who have borne children or practised sexual 
intercourse, it is, in the undistended state, a vertical fissure. 
In virgins it is generally more or less blocked up by a fold of 
mucous membran^, containing some cellular tissue and mus- 
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cular fibres, Yitli vessels and nerve fibres, which is known as 
the h'jfniGn* This is most often crescentic in sliape, with the 
concavity of the crescent looking upwards ; sometimes, 
h()we\jer, it is circular with a central opening, or cribriform, 
or it may even be entirely imperforate, and this gives rise to 
the retention of tli6 menstrual secretion. These varieties 
of form depend on tfie peculiar mode of development of 
the fold of vaginal mucous membrane which blocks up 
the orifice of the vagina in the fmtiis, and from which 
the hymen is formed. The density of the membrane also 
varies in different individuals. Most usually it is very slight, 
SO as to be ruptured in the first sexual approaches, or even 
by some accidental circumstance, such as stretching the 
limbs, so that its absence cannot be taken as evidence of 
want of chastity. A knowledge of this fact is of considerable 
importance from a medico-legal point of view. Sometimes 
it is very tough, so as to prevent intercourse altogetlier, and 
to require division by the knife or scissors before this can be 
effected, and at others it rather unfolds than ruptures, so that 
it may exist even after impregnation has been effected, and 
it has been met with intact in women who have hid)itually 
led unchaste lives. 

The ca^'v.nculw myrtiformef^ are small fleshy tubercles, 
varying from two to five in number, situated round tlie orifice 
of the vagina, and which are supposed to be formed by the 
remains of the ruptured hymen. 

Near the posterior part of the vaginal orifice, and below 
the superficial perinjual fascia, are situated two conglomerate 
glands which are the analogues of Cowper’s glands in the 
male. Each of these is about the size and shape of an 
almond, and is contained in a cellular fibrous enevelope. 
Internally they are of a yellowish-white colour, and are 
composed of a number of lobules separated from each other 
by prolongations of tlie external envelope. These give 
origin to separate ducts whicli unite into a common canal, 
about half an inch in lengthj which opens in front of the .at- 
tached edge of the hymen in virgins, and in married women at 
^the base of one of the carunculae myrtiformes. According to 
Huguier, Uie size of tlie glands varies -inuch in different 
"Wt^nen, and thijy appear to liave some connection with the 
,as he lias alway^s found the largest gland to be 
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on the same side as the largest ovary. They secrete a glairy, • 
tenacious fluid, which is ejected in jets daring the sexual 
orgasm, probably through the spasmodic action of the peri- 
naeal muscles. At other times it serves the purpypse of 
lubricating the vulva, and thus preserving the sensibility of 
its mucous membrane. • 

Immediately behind the hymen in the unmarried, and Fossa na- 
between it and the perinanim, is a small depression called 
the fossa navicularisj which disappears after childbearing. 

Tlie jperincmm separates tlie orifice of the vagina from Perinasnm. 
that of the rectum. It is about 1^ inches in breadth, and 
is of great obstetric interest, not only as wSupporting the in- 
ternal organs from below, but because of its action in labour. 

It is largely stretched and distended by the presenting part 
of the child, and if unusually tough and unyielding may 
retard delivery, or it may be lorn to a greater or less extent, 
thus giving rise to various subsequent troubles. 

The structures described above, together constitute the Vascular 
vuloa^ and the whole of them are remarkable for their abun- 
dant vascular and nervous supply. The former constitutes an 
erectite tissue similar to that which has already been de- 
scribed in the clitoris, and which is especially marked about 
the bulb of the vestibule (fig. 14). From this point, and ex- 
tending on either side lOf the vagina, there is a well marked 
plexus of convoluted veins, which, in their distended state, 
are likened by Dr. Arthur Parre to a filled leech. The 
erection of the erectile tissue so formed, as well as that of 
the clitoris, is brought about under excitement, as in the male, 
by the compression of the efferent veins by the contraction 
of the ischio-cavernous muscles, and by that of a thin layer 
of muscular tissue surrounding the orifice of the vagina, 
and described as the constrictor vaginm. 

The vagina is the canal which forms the communicatioia 
between the external and internal generative organs, through ^“®*”*'* 
which the semen passes to reach the uterus, the menses flow, 
and the feefeus is expelled. Koughly speaking, it lies in the 
aj^s of the -.pelvis, but its opening is placed anterior to 
the axis of the pelvic outlet, so that its lower portion is 
curved forwards. It is narrow below but djlated above, 
where the cervix uteri is inserted into it, so that it is more 
or less conoidal in shape. Generally speaking, however, its 



28 ANATOMY, ETC, OF OKOANS CONCERNED IN PARTURITION* IPaut I. 

anterior and posterior walls lie closely in contact with each 
other, but they are capable of very wide distension, as during 
the passage of the feetus. The anterior wall of the vagina 
is shojjjber than the posterior, the former measuring on an 
average 2^ inches, the latter three inches ; but the length of 
the canal varies greatly in different subjects and under certain 
circumstances. In front the vagina is closely connected wUh 
the posterior surface of the bladder, so much so, that when 
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miiscli'u. 7, A, L X*, /, lUf n. Veins of the nymplieu and clitijris communicating 
with the cjjigastnc and obtunitor veins, 

the vagina is prolapsed, as often occurs, it drags the bladder 
with 'it (fig. 15); behind, it is in relation with the rectum, 
but less intimately ; laterally with the broad ligaments and 
pelvic fascia ; and superiorly with the lower portion of the 
uterus and folds of peritoneum both before and behind. 
Sf^mucems* vagina is composed of mucous, muscular, and cellular 
muscular, ’ coats. Tlui mucous lining is thrown into numerous folds. 

«tart t’om longitudinal ridges which exist on both 
arcoa anterior and posterior walls, but most distinctly on 

^xi^tior. TJiey fire very numerous in the young and 
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unmarried, and greatly increase the sensitive surface of* 
the vagina. After childbearing, and in the aged, they become 
atrophied, but they never completely disappear, and towards 
the orifice of the vagina, where they exist in greatest jabun- 
dance, they are always to be met with. The whole of the 
mucous membrane is lined with tesselated epithelium, and 
it is covered with a large number of papillae either conical or 
divided, which are highly vascular and project into the 


Fig. ir>. 
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epithelial layer. Unlike the vulvar mucous membrane, 
that of the vagina seems to bo destitute of glands. Beneath 
the epithelial layer is a submucous tissue containing a 
large number of elastic and some muscular fibres, derived 
from the muscular walls of the vagina. These are strong 
and well developed, especially towards the ostium vaginae. 
They consist of two layers, an internal longitudinal, and 
an external circular, with oblique decussating fibres con- 
iiecung the two. Below they are attached to the ischio- 
pubic rami, and above they are continuous .with the 
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ransciilar coat of the uterus. The muscular tissue of the 
vagina increases in thickness during pregnancy, but to a much 
loss degree than tliat of the uterus. Its vascular arrange- 
ment% like those of the vulva, are such as to constitute an 
erectile tissue. The arteries form an intricate network 
around the tube, and eventually end in a submucous capillary 
plexus, from which twigs pass to supply the papilla? ; these 
again give origin to venous radicles which luiite into meshes 
freely interlacing with each other, and forming a well- 
marked venous plexus. 

2. The internal organs of generation consist of the 
uterus, tlie Fallopian tubes, and the ovaries ; and in con- 
nection with them we liave to study the various ligaments 
and folds of peritoneum which serve to maintain the 
organs in position, along with certain accessory struc- 
tures. Physiologically, the most important of all the 
generative organs are the ovaries, in which the ova are 
formed, and which dominate the entire reproductive life of 
the female. The Fallopian tubes which convey the ovum to 
the uterus, and the uterus itself — whose main function is to 
receive, nourish, and eventually expel the impregnated pro- 
duct of the ovary — may be* said to be, in fact, accessory to 
these viscera. Practically, however, as obstetricians, we are 
chiefly concerned with the uterus, and may conveniently 
commence with its description. 

The uterus is correctly described as a pyriform organ, 
flattened from before backwards, consisting of the body, with 
its rounded fundus, and the cervix which projects into the 
Mper part of the vaginal canal. In the adult female it is 
^eply situated in the pelvis, being placed between the 
bladder in front and the rectum behind, its fundus being 
below the plane of the pelvic brim (fig. 16). It only as- 
sumes this position, however, towards the period of puberty ; 
and in the foetus it is placed much higher, and lies, indeed, 
entirely vvithin the cavity of the abdomen. It is maintained in 
this position partly by being slung by its ligaments, which we " 
shall subsequently study, and partly by being supported frem 
below by the pelvic cellular tissue and the fleshy column of the 
vagina. Tlie^result is that the uterus, in the healthy female, 
is a perfectly movr^able body, altering its position to suit 
the condition f?f Uiq surrounding viscera, especially the 
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bladder and rectum, which are subjected to variations of I« a pep- 
size according to their, fulness or emptiness. When from moveable 
any cause — as, for example, some peri-uterine inflamma- organ, 
tion producing adhesions to the surrounding textures-jrthe 
mobility of the organ is interfered with, much distress en- 
sues, and if pregnancy supervenes more ot less serious conse- 
quences may n'sult. Generally speaking, the uterus may be 
said to lie in a line roughly corresponding with the axis of 


Fig. Ifi. 
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the pelvdc brim, its fundus being pointed forwards and its it lies in 
cervix lying in such a direction that a line drawn from it 
would impinge on the junction between the sacrum and brii^ 
coccyx. According to some, authorities, the uterus in early 
life is more curved in the anterior direction, and is, in fact, 
norijially in a state of anteflexion. Sappey holds that this 
is not necessarily the case, but that the amount of ante- 
rior curvature depends on the vacuity or fulivess of the 
bladder, on which the uterus, as it were, moulds itself in the 
unimpregnated state. It is believed also that the body of 
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fhe uterus is very generally twisted somewhat obliquely, so 
that its anterior surface looks a little towards the right side, 
tliis^ probably depending on the presence and frequent disten- 
sion i)f the rectum in the left side of the pelvis. The ante- 
rior surface of the uterus is convex, and is covered in three- 
fourths of its exteift by the peritoneum, which is intimately 
adherent to it. Below the reflection of that membrane it 
is loosely connected by cellular tissue to the bladder, so 
that any downward displacement of the uterus drags the 
bladder along with it. The posterior surface is also convex, 
but more distinctly so than the anterior, as may be observed 
in looking at a transverse section of the organ (fig. 17). It 
is also covered by peritoneum, the reflection of which on the 
rectum forms the cavity known as Douglas’s pouch. The 
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fundus is the upper extremity of the uterus, lying above 
the point of entry of the Fallopian tube. It is only slightly 
rounded in the virgin, but becomes more decidedly and per- 
manently rounded in the woman who has borne children. 

Until the period of puberty the uterus remains small 
and undeveloped (fig. 18); after that time it reaches the 
adult size, at which it remains until menstruation ceases, 
when it again atrophies. If, however, the woman has borne 
children, it always remains larger than in the nullipara. In 
the virgin adult it measures 2 J inches from the orifice of the 
uterus to the -fundus, rather more than half of this being 
taken up by the cervix. Its greatest breadth is opposite 
the insertion of the Fallqpian tubes, its greatest thickpess, 
abf»ut 11 or 12 lines, opposite the centre of its body. Its 
average weight is about 9 or 10 drachms. Independently 
pf pregnancy, the uterus is subject to great alterations of 
* t*ize towards the ‘inenstrual period, when, on account of the 
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congestion then present, it increases, sometimes, it is said, 
considerably. This fact should be borne in mind, as this 
periodical swelling might be taken for an early pregnancy. 

For the purpose of description the uterus is conveniently Re^onal 
divided into the fuiulus^ with its rounded upper extre- 
mity, situated between the insertion of th^j Fallopian tubes ; 
the hody^ which is bounded by the insertion of the Fallopian 
tubes above and by the upper extremity of the cervix below, 
and which is the part chiefly conceined in the reception and 
growth of the ovum ; and the cei^ix^ which projects into the 

Fig. 18. 
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vagina, and dilates during labour to give passage to the 
child. The latter is conical in shape, measuring 11 to 12 
lines in thickness transversely at the base, and 6 or 7 in the 
antero-posterior direction; while at the apex it measures 
7 to 8 transversely, and 5 antero-posteriorly. Tt projects 
about 4 lines into the canal of the vagina, the remainder 
of- the cervix being placed above the reflection of the 
vaginal mucous membrane. It varies much in form in the 
virgin and nulliparous married woman, and in the woman 
who \ias borne children, and the differences are of import- 
ance in the diagnosis of pregnancy and uterine disease. In 
the virgin it is regularly pyr^mWaA shape. *At its ex- 
tremity is tlie opening of the os uteri, forming a small 
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transverse fissure, sometimes difficult ‘to feel, and generally 
described as giving a sensation to the examining finger like 
the extremity of the cartilage at the tip of the nose. It is 
boiyided by two lips, the anterior of which is apparently 
larger on account of the position of the uterus. The surface 
of the cervix and the borders of the os are very smooth and 
regular. 

In women who have borne children these parts become 
considerably altered. The cervix is no longer conical in 
sliape, but becomes shorter and irregular in form. The lips 
of the os uteri become fissured and lohulated, on account 
of partial lacerations which have occurred during labour. 
The os itself is larger and more irregular in outline, and 
is sometimes sufficiently patulous to admit the tip of the 
finger. In old age the cervix atrophies, and after the change 
of life it not uncommonly entirely disappears, so that the 
orifice of the os uteri is on a level with the roof of tlie vagina. 

The internal surface of the uterus comprises the cavities 
of the body of the uterus and of the cervix, the former being 
rather less than the latter in length in virgins, but about 
(Mpial in women wlio have borne children, and wliich are 
separated from each other by a constriction forming tin? 
upper boundary of the cervical canal. The cavity of the 
body of the womb is triangular in shape, the base of the tri- 
angle being formed by a line joining the openings of the 
Fallopian tubes, its apex by the upper orifice of the cervix, 
or internal os, as it is sometimes called. In the virgin its 
boundaries are somewhat convex, projecting inwards. After 
childbearing they become straight or slightly concave. The- 
opposing surfaces of the cavity are always in contact in the 
healtliy state, or, at least, are only separated from each other 
by a small quantity of mucus. 

The cavity of the cervix is spindle-shaped or fusiform, 
naiTuwer above and below, at the internal and external os 
uteri, and somewhat dilated between these two points. It 
is flattened from before backwards, and its opposing surfaces, 
also lie in contact, but not so closely as those of the body. 
On tlie mucous lining of the anterior and posterior surface is 
a prominent perpendicular ridge, witu a lesser one at each 
fioin whiebj. transverse ridges proceed at more or less 
acute angles. These have received the name of the arbor 
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vit80. According to Gruyon the perpendicular ridges are not 
exactly opposite, so that they fit into each other, and serve 
more completely to fill up the cavity of the cervix, especially 
towards the internal os (fig. 19). The arbor vitae is «nost 
distinct in the virgin, and atrophies considerably lifter cliild- 
bearing. 

The superior extremity of the cervical canal forms a 
narrow isthmus separating it from the cavity of the body, 
and measuring about gths of an inch in extent. Like the 


Fig. U). 
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external os, it contracts after the cessation of menstruation, 
and in old age sometimes becomes entirely obliterated. 

The uterus is composed of three principal structures — 
the peritoneal, muscular, and mucous coats. The peritoneum 
forms an investment to the greater part of the organ, ex- 
tending downwards in front to the level of the os internum, 
and behind to the top of the vagina, from which points it is 
reflected upwards on the bladder and rectum respectively. 
At the sides the peritoneal investment is not |0 extensive, 
for a little below the level of the Fallopian tubes the perito- 
neal folds separate from each other, forming the broad 
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ligaments (to be afterwards described) and here it is that the 
vessels and nerves supplying the uterus gain access to it. 
At the upper part of the organ the peritoneum is so closely 
adherent to the proper 
uterine tissjue that it can- 
not be separated from it ; 
below the junction is more 
loose. The mass of the 
uterine tissue, both in the 
body and cervix, consists of 
unstriped muscular fibres, 
firmly united together by 
nucleated connective tis- 
sue and elastic fibres. The 
muscular fibre cells are large and fusiform, with very at- 
tenuated extremities, containing generally in their centre 
a distinct nucleus. These cells, as well as their nuclei, 


Fig. 21. 
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become greatly enlarged during pregnancy (fig. 21), l)ut, 
according to Strieker, tliis is only the case with the mus- 
cular fibres which play an important part in the expulsion 
of the foetus, those of the outermost and innermost layers not 
sharing in the increase of size.* In addition to these deve- 
loped fibres there are present, especially near the mucous 
coat, a number of round elementary corpuscles which are 
believed by Dr. Fane * to be the elementary form of the 
muscular fibres, and which he has traced in various inter- 
mediate states of development. 

On examining the uterine tissue in an unimpregnated 
condition no definite arrangement of its muscular fibres can 

Comparotint Histology, vol. iii., Syd, Soc. Trans.t p. 477. 

7746 llterwi and its Api^endages^ p. 632. 
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be made out, and the whole seem blended in inextricable Armngrc- 
confusion. By observation of their relations when hyper- ^ 

trophied during pregnancy, Helie^ has shown that they may, fibres, 
speaking roughly, be divided into three layers : an exteriial, a 
middle, chiefly longitudinal, and an internal, chiefly circular. 

Into the details of their distribution, as flescribed by him, it 
is needless to enter at length. Briefly^ however, he describes 
the external layer as arising posteriorly at the junction of 
the body and cervix, and spreading upwards and over the 
fundus. From this are derived the muscular fibres found 
in the broad and round ligaments, and more particularly 
described by Eouget. The middle layer is made up of strong 
fasciculi, which run upwards, but decussate and unite with 
each other in a remarkable manner, so that those which are 
at first superficial become most deeply seated, and vice 
versa. The muscular fasciculi which form this coat curve in 
a circular manner around the large veins which penetrate it, 
so as to form a species of muscular canal through which they 
run. This arrangement is of peculiar importance, as it 
affords a satisfactory explanation of the mechanism by 
which haemorrage after delivery is prevented. Tlie internal 
layer is mainly composed of circular rings of muscular fibres, 
beginning round the openings of the Fallopian tubes, and 
forming wider and wider circles which eventually touch and 
interlace with each other. Part of these circular fibres sur- 
round the internal os, to which they form a kind of sphincter. 

In addition to these on the internal uterine surface, both 
anteriorly and posteriorly, there is a well marked triangular 
layer of longitudinal fibres, the base being above and the 
apex below, which sends muscular fasciculi into the mucous 
membrane. 

The anatomy of the lining membrane of the uterus has its mu- 
been the subject of considerable discussion. Its existence cousmem- 
has been denied by many authorities, most recently by Snow 
Beck,^ who maintains that it is in no sense a mucous mem- 
brane, but only a softened portion of true uterine tissue. It 
is, .however, pretty generally admitted by the best authorities 
that it is essentially a mucous membrane, differing from 

’ RecJterches stir la disposition des Fibres '??ivsculaires de t Uiirtis, Paris, 

1869. 

* OhsL Tram., vol. xiii. p. 294. 
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others only in being more closely adlierent to the subjacent 
structures, in consequence of not possessing any definite 
connective tissue framework. 

Itcis a pale pink membrane of considerable thickness, 
most marked at the centre of the body, where it forms from 
^th to ^th of tlie thickness of tlie whole uterine walls. At the 
internal os uteri it terminates by a distinct border, wliicli 
separates it from the mucous membrane lining the cervical 
cavity. 

On the surface of the mucous membrane may be observed 
a multitude of little openings, about of a line in width 
(fig. 22). These are the orifices of the utricular glands, 

rig. 22. 
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a. From the l)ody. b. From orifioo of Fallopian tulxi. 

which are found in immense numbers all over the cavity 
of the uterus, and very closely agglomerated together. I'hey 
are little cul-de-sacs wider at their mouths than in their 
length, the blind extrcmiities of which are found in the 
subjacent tissues. Dr. John Williams, in a recent excellent 
paper, ^ describes them as running obliquely towards the 
surface at the lower third of the cavity, perpendicularly 
at its middle, while towards tlie fundus they are at 
first perpendicular, and then oblique in tlieir course. By 
others they are described as being often twisted and cork- 
screw-like. One or more may unite to form a common 
orifice, several of which may open together in little pits 
or depressions . on the surface of the mucous membrane. 
They are composed of structureless membrane lined Tyith 
(^ithelium, the precise character of which is doubtful. By 
some it described as columnar, by others tesselated, 

* * On the Strnchire of tho Mueou» Membrane of the Uterus,’ Obstet. 

1616 . 
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and by some again as ciliated. The most generally received 
opinion is fhat it is columnar, but not ciliated, therein 
differing from the epithelium covering the surface of the 
membrane, which is undoubtedly ciliated, the movement of 
the cilia being from within outwards. Williams, however, 
has observed cilia in active movement in the columnar 
epithelium lining the glands, and also spates that when these 
are attached to the muscular walls at their deep-seated 
extremities, which penetrate between the muscular fibres for 
some distance, the columnar epithelium is replaced by 
rounded cells. The capillaries of the mucous membrane 
run down between the tubes, forming a lacework on their 
surface, and round their orifices. No triie papilla) exist in 
the membrane lining the uterine cavity. The mucous 
membrane of the uterus is peculiar in being always in a state 
of change and alteration, being thrown off at each menstrual 
period in the form of debris, in consequence of fatty degene- 
ration of its structures, and reformed afresh by proliferation 
of the cells forming the muscular and connective tissue, 
probably from below upwards, the new membrane commenc- 
ing at the internal os. Hence its appearance and stiuicture 
will vary considerably according to the time at which it is 
examined. Tliis subject, however, must be more particularly 
studied in connection with menstruation. 

The mucous membrane of the cervix is much thicker and 
more transparent than that of the cavity of the uterus, from 
which it also differs in certain structural peculiarities. Tlie 
general arrangements of its folds and surface have alrearly 
been described. The lower half of the membrane lining tlie 
cavity of the cervix, and the whole of that covering its ex- 
ternal or vaginal portion, is closely set with a large number 
of minute filiform, or clavate papillae (fig, 23). Their struc- 
ture is similar to that of the mucous membrane itself, of 
which they seem to bo merely notches or indentations. They 
each contain a vascular loop (fig. 24), and they are believed 
by Kilian and Farre to be mainly conceined in forming the 
sena;pry portion of this part of the generative tract. All over 
the interior of the cervix, both on the ridges of the mucous 
membrane and between their folds, are observed a very 
large number of mucous follicles, consisting of a structureless 
membrane lined with cylindrical epithelium, *and intimately 
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united with the connective tissue. They cease at the exter- 
nal orifice of the cervix, and they secrete the thick, tena- 
cious and alkaline mucus which is generally found filling 
tho%cervical cavity. The smaller transparent follicles, known 
as the ® ovula Nabothii,’ which are sometimes found in con- 
siderable number^ in the cavity of the cervix, appear to 
consist of mucous follicles the mouths of which have become 
obstructed, and their canals distended by mucous secretion. 
The lower third of the cervical canal, as well as the exterior of 


Fig. 23. 
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the cervix, is covered with a pavement epithelium, while in its 
upper poition is found a columnar and ciliated epithelium 
similar to that lining the uterine cavity. 

Vessels of The arteries of the uterus are derived from the uterine 

the uterus. ljrancht*8 of the internal iliac, and from the ovarian. They 
enter the uterus between the folds of the broad ligaments, 
and, penetrating its muscular coat, anastomose freely jvith 
each other and with the corresponding vessels of the oppo- 
site side. Their walls are thick and well developed, and 
they are remarkable for their very tortuous course, forming 
, Hpir^ Curves, especially in the upper part of the uterus. 
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They end in minute capillaries forming the fine meshes 
surrounding the uterine glands, and, in the cervix, giving 
olF the loops which enter tlie papillae. JJeneatli the uterine 
mucous membrane these capillaries form a vascular plexus, 
terminating in veins without valves, which unite with each 
other to form the large veins traversing* the substance of 
the uterus, known as the uterine sinuses, the walls of 
wliich are closely adherent to the uterine tissues. These 
sinuses, freely anastomosing with each other, pass outwards 


Fig. 24. 
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to the folds of the broad ligaments, where they unite to 
form, with the ovarian and vaginal veins, a large and well- 
developed venous network, known as the pampiniform 
plexus. 

The lymphatics of the uterus are large and well deve- The lym- 
loped, and they have^recently, and with much probability, Phatics of 
been supposed to play an important part in the production ^ 
of certain puerperal diseases. A more minute knowledge of 
their *course and distribution than we at present possess will 
probably throw much light on their influence in this respect. 

' According to the recent researches of Leopold,^ wfio has stu- 

* Arvh.f. Gynak. Bil. vi. Ilofr i. 
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died their miiuite anatomy carefiilly, they originate in lympli 
spaces between the fine bundles of connective tissue forming 
the basis of the mucouslining of the uterus. Here they are 
in fntimate contact with the utricular glands and the ultimate 
ramifications of the uterine blood-vessels. As they pass into 
the muscular tissue they become gradually narrowed into 
lymph-vessels and ^aces, which liave a very complicated 
arrangement, and which eventually unite together in the ex- 
ternal muscular layer, especially on the sides of the uterus, to 
form large canals which probably have valves. Immediately 
under the peritoneal covering these lymph- vessels form a 
large and characteristic network, covering the anterior and 
posterior surfaces of the uterus, and presenting, in vnrious 
parts of their course, large ampulla'. They then spread 
over the Fallopian tubes. The lymphatics of the body of 
the uterus unite with the lumbar glands, those of the 
cervix with the pelvic glands. 

The distribution and arrangement of the nerves of the 
uterus have been fhe subject of much controversy. They 
are derived mainly from the ovarian and hypogastric plexuses, 
inosculating freely with each other between the folds of the 
broad ligament, from which they enter the muscular tissuti 
of the uterus, generally, but not invariably, following the* 
course of the arteries. They are chiefly derived from the 
sympathetic; but, as the hypogastric plexus is connected 
with the sacral nerves, it is probable that some tubules from 
the cerebro-spinal system arc distributed to the cervix. It is 
now generally admitted that nervous filaments are distri- 
buted to the cervix, even as far as the external os, although 
their existence in this situation has been denied by Jobert 
and other writers. The ultimate distribution of the nerves 
is not yet made out. Polle* describes a nerve filament as, 
entering the papillae of the cervical raucous membrane along 
with the capillary loop, and Frankenbauser says^ the nerve 
fibres surround the muscles of the iftcrus in the form of 
plexuses, and eventually terminate in the nuclei of the 
muscle cells. • 

Various abnormal conditions of the uterus and vagina 
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are occasionally met with, which it is necessary to mention, 
as they may have an important practical bearing on parturi- 
tion. The most frequent of these is the existence of a 
double, or partially double, uterus (fig. 25), similar to thtit 
which exists normally in many of the lower animals. The 
.existence of this abnormality is explained bjf the development 
of the organ during fcetal life. The uterus is formed out of 
structures existing only in early fcetal life, known as the 
Woolfian bodies. These consist of a number of tubes, situ- 
ated on either side of the vertebral column, and opening 
internally into an excretory duct. Along their external 
border a hollow canal is formed, termed the canal of Muller, 





BIHID LTKIIUF, 


which, like the excretory ducts, proceeds to the common 
cloaca of the diffcstive and urinary organs which then exists. 
The canal of JMiiller unites witJi its fellow of the opposite 
side to form the uterus and Fallopian tubes in the female, and 
subsequently the central partition at their point of junction 
disappears. If, liowever, the progress of development is in 
any way checked, we may have the central paitition remain- 
ing. Then we have produced either a complete double 
uterus, or the uterus bicornis, which is bifid at its upper 
extremity only, or a double vagina, each leading to a sepa- 
rate uterus. If pregnancy occurs in any of these anomalous 
iiteri, .and many such cases are recorded, serious troubles 
may follow. 

, It may happen that the one horn of a double suterus is 
not sVifficiently large to admit of pregnancy going on to term, 
and rupture may occur. It is supposed that some cases, pre- 
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Slimed to be tubal gestation, were really explicable on this 
liypoth(‘sis. Impregnation may also occur in the two cornua at 
different times, leading to superfoetation. It is, however, quite 
p6ssible that impregnation may occur in one or other horn 
of a bifid uterus, and labour be completed without anything 
unusual being observed, A remarkable case of this sort was 
recently recorded bj^ Dr. Ross of Brighton, ^ in wliich a patient 
miscarried of twins on July 16, 1870, and subsequently, fifteen 
weeks later, on October 31, she was delivered of a healthy 
child. Careful subsequent examination showed the existence 
of a complete double uterus, each side of which had been 
impregnated. Curiously enough, this patient had formerly 
given birth to six living children at term, notliing remark- 
able having been observed in her labours. It can only rarely 
happen, however, that, under such circumstances, so favour- 
able a result will follow, and more or less difficulty and 
danger may generally be expected. Occasionally the vagina 
only is double, the uterus being single. Dr. Matthews Dun- 
can has recorded some cases of this kind,® in which the vaginal 
septum formed an obstacle to the birth of the child, and 
required division. 

The various folds of peritoneum which invest the uterus 
serve to maintain it in position, and they are described as its 
ligaments. They are the broad ligaments at either side, the 
vesico-uterine, and sacro-uterine ligaments, and the round 
ligaments, which are not peritoneal folds like the others/. 
The broad ligaments extend from either side of the uterus, 
where their lamina) are separated from each other, trans- 
versely across to the pelvic wall, and thus divide the cavity of 
the pelvis into two parts ; the anterior containing the bladder, 
the posterior the rectum. Their upper borders are divided 
into three subsidiary folds, the anterior of which contain 
the round ligament, the middle the Fallopian tube, and the 
posterior the ovary. This arrangement has received the 
name of the ala vespertilionis, from its fancied resemblance 
to a bat’s wing. Between the folds of the broad ligaments 
are found the uterine vessels and nerves, and a certain §imojiDt 
of loose cellular tissue continuous with the pelvic fascise. 
Here als^; is situated that peculiar structure called the organ 


■* lancet, August 1871. 

Jifsearchea in Obstetrics, p. 44*.?. 
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, of Kosenmiiller, or the parovarium (fig. 26), which is the struoiures 
remains of the Woolfian body. This may best be seen in 
young subjects, by holding up the broad ligaments and the broad 
looking through them by transmitted light, although it 
exists at all ages. It consists of several tubes (eight or ten 
according to P'arre, eighteen or twenty according to Bankes),' The par- 
which are tortuous in their course. They^are arranged in a 
pyramidal form, the base of the pyramid being towards the 
Fallopian tube, its apex being lost on the surface of the 
ovary. They are formed of fibrous tissue, and lined with 
pavement epithelium. They have no excretory . duct, or 


Fig. 26. 



ADULT PAKOVAIllUM, OVAUY, AND FALT/)riAN TUBE. 

communication with either the uterus or ovary, and their 
function, if they have any, is unknown. 

A number of musciflar fibres are also found in this Muscular 
situation, lying between the meshes of the connective 
tissue. They have been particularly studied by Eouget, folds, 
who describes them as interlacing with each other, and 
forming an open network, continuous with the muscular 
tissue of the uterus (fig. 27). They are divisible into two 
layers, the anterior of which is continuous with the mus- 
cular fibres of the anterior surface of the uterus, and 
goes ix> form part of the round ligament; the posterior 
arises from the posterior wall of the uterus, and proceeds 
itransversely outwards, to become attached to the ^cro-iBac 


* Bankos, On the Woolfian Bodka, 
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synchondrosis. A continuous muscular envelope is thus formed, 
which surrounds the whole of tlic uteriis, Fallopian tubes, 
and ovaries. Its function is not yet tlioroughly established, 
li is supposed to have the effect of retracting the stretched 
folds of peritoneum after delivery, and more especially of 


Fig. 27. 



PWSTKRIOU VTKW OV MUSCUI.AU AXD VASCrbATt AUFlANGKMKX'r'H. (AITET! liOnJI^T.) 

Vf'Mf'ls. —1 , 2, 3, Vaginal, cervioal, njMl utf*rijui^)lrxnsas. 4. Arteries of lirnly of 
uterus. 5. Arteries siipplying ovary. Mnsculn?' 7. Fibres at- 

tached to vagina, symphjsis pqbis, ami S!U'n)-iUjio joint. 8. Muscular 
fasciculi from uterus mul bioiul ligamcnU. 0, 10, 11, 12. Foisuicilli attached 
to ovary t.nU Fallopian tubes. 

bringing the entire generative organs into harmonious action 
during menstruation and the sexu^il orgasm ; and in this way 
explaining, as we shall subsequently see, the mechanism by 
which the fimbriated extremity of the Fallopian tube grasps 
the ovary prior to the rupture of a Graafian follicle. 

The round The round Ufjaments are essentially muscular in structmei^ 
ligaments. extend from the upper edge of the uterus, with the^ 

fibres of which its muscular fibres are continuous, transversely* 
and thou obliquely^ downwards, until they reach the inguinal 
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rings, where they blend with the cellular tissue. In the first 
part of their course the muscular fibres are solely of the un- 
striped variety, but soon they receive striped fibres from the 
transversalis muscles, and the columns of the inguinal rii^, 
which surround and cover the unstriped muscular tissue. In 
addition to these structures they contain ela^ic and connective 
tissue, and arterial, venous, and nervous branches; the for- 
mer form the iliac or cremasteric arteries* the latter form the 
genito-crural nerve. According to Mr. Rainey the principal 
function of these ligaments is to draw the uterus towards the 
symphysis pubis during sexual intercourse, and thus to fa v our 
tlie ascent of the semen. 

The vesico-utenne liffaments are two folds of peritoneum 
passing from the lower part of the body of the uterus in front 
to tlie fundus of the bladder. 

Tlie ntero-sacixd lUjamenta also consist of fohis of peri- 
toneum of a crescentic form, with their concavities looking 
inwards, which start from the lower part of the posterior 
surface of the uterus, and curve backwards to be attached to 
the third and fourth sacral vertebra?. Within their folds 
there exist^ bundles of muscular fibres, continuous with those 
of the uterus, as well as connective tissue, vessels, and nerves. 
The experiments of Savage, as well as of other anatomists, 
show that tliese ligaments have an important influence in 
preventing downward displacement of the womb. 

During pregnancy all these structures become greatly 
stretched and unfolded, rising out of the pelvic cavity and 
accommodating themselves to the increased size of the gravid 
uterus, and again contracting to their former size, possibly 
tlirough the agency of the muscular fibres contained within 
tliern, after delivery has taken place. 

The Fallopian tubes^the analogues of the vasa deferentia 
in the male, are structures of great physiological interest. 
They serve the double purpose of conveying tlie semen to the 
ovary, and of carrying tbei ovum to the uterus. For the 
.latter function they may be looked on as the excretory ducts 
nf the ovaries, which, unlike other excretory ducts, are 
^ove^ble, so that they may apply themselves to the part of 
the ovaries from which the ovum is to come ; and to so great 
•an extent is their mobility developed, that there i^reason to 
believe that the Fallopian tube may even grasp the ovary of 
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tlie opposite side. They proceed from the upper angle of the 
uterus, at first transversely outwards, and then downwards, 
backwards, and inwards, so as to reaeli the neighbourhood of 
tlvi ovaries. In the first part of its course the tube is 
straight, afterwards it Ijccomes flexuous and twisted on itself. 
It is contained in the upper part of the broad ligament, 
where it may be fejt as a hard cord. It commences at the 
uterus by a narrow opening, admitting only the passage of a 
bristle, known as the ostium uterinum. As it passes through 
the muscular walls of the uterus the tube takes a somewhat 
ciuved course, and it opens in its cavity by a dilated 


FJg. 28. 
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aperture. From its uterine attachment the tube expands 
gradually until it terminates in its trumpet-shaped extremity ; 
just before its distal end, however, it again contracts slightly. 
The ovarian end of the tube is surrounded by a number 
Thefim- of remarkable fringe-like processes. These consist of longi- 
extremi- membranous fimbriae, surrounding the aperture of 

tics. the tube, like the tentacles of a polyp, varying considerably 
in iiumbfT and size, and having their ed^es also cut and 
subdivided. On their inner surface are found both trans- 
veiiie and longit udinal folds of mucous membrane, continuous * 
with tliose lining the tube itself (fig. 28 ), One of these 
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fimbriae is always larger and more developed than the rest, 
and it is indirectly united to the surface of the ovary by a 
fold of peritoneum proceeding from its external surface. Its 
under surface is grooved so as to form a channel, open below. 

The function of this fringe-like structure is obviously to 
grasp the ovary during the menstrual nisi*, and the fimbria 
which is attached to the ovary would seepa to guide the ten- 
tacles to the ovary which they are intended to seize. One or 
more supplementary series of fimbria? sometimes exist, which 
have an aperture of communication with the canal of the 
Fallopian tube, beyond its ovarian extremity. 

The tubes themselves consist of peritoneal, muscular, and Their 
mucous coats. The peritoneal surrounds the tube for three- 
fourths of its calibre, and comes into contact with the mucous 
lining at its fimbriated extremity, the only instance in the 
body where such a junction occurs. The muscular coat is 
principally composed of circular fibres, with a few longitu- 
dinal fibres interspersed. Its muscular character has been 
doubted by Robin and Richard, but Farre had no difficulty in 
demonstrating the existence of muscular fibres, both in the 
human female and many of the lower animals. According 
to Robin the muscular tissue of the Fallopian tubes is entirely 
distinct from that of the uterus, from which he describes it 
as being separated by a distinct cellular septtim. Tlie 
mucous lining is thrown into a number of remarkable longi- 
tudinal folds, containing a dense and vascular fibrous 
septum, with small muscular fibres, and covered with colum- 
nar and ciliated epithelium. The apposition of these has 
the effect of producing a series of minute capillary tubes, 
along which the ovum is propelled, the -action of the cilia, 
which is towards the uterus, apparently favouring its progress. 

The ovaries are the bodies in which the ova are formed. The 
and from which they are expellet], and the changes going on in 
them, in connection with the process of ovulation, during 
the whole period between the establishment of puberty and 
the cessation of menstruation, have an enormous influence on 
the female economy. Normally, the ovaries are two in num- 
ber, although, in some exceptional cases, a supplementary 
ovary has been discovered ; or they may be entirely absent. 

* They are placed in the posterior fold of the broad ligament, 
usually below the brim of the pelvis, behind the Fallopian 

VOL. I. E 
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tubes, and on the left side in front of the rectum, on the right 
in front of some coils of the small intestine. Their situation 
varies, however, very much under different circumstances, 
sotthat tliey can scarcely be said to have a fixed and normal 
position. In pregnancy they rise into the abdominal cavity 
along with the increasing uterus, and in certain conditions 
they are dislocated^downwards into Douglas’s space, so that 
they may be felt through the vagina as rounded and very 
tender bodies. 

The folds of the broad ligament, bijtween which tlie 
ovaries are placed, form for tliom a kind of loose mesentery. 
Each of them is also united to the upper angle of the uterus 

Fit?. 29. 



AA. Ovary enlarged under menj*trual nNiis. h. ilipe follicle projecting on its surface. 
a, a, a. Tnices of previously ruptured follicles. 

by means of a special attachment called the iitero-ovarian 
ligament. This is a rounded band of organic muscular fibres, 
continuous with the superficial muscular fibres of the posterior 
wall of the uterus, about an inch in length, and attached to 
the lateral border of the ovary. It is surrounded by peri- 
toneum, and through it (as we shall see) the muscular fibres, 
which form an important integral part in the structure of 
the ovaries, are conveyed to them. The ovary is also attached 
to the fimbriated extremity of the Fallopian tube ip the 
manner already described. 

Ihe qjrary is of an irregular oval shape (fig. 29), the ^ 
upper boi*d(3r being convex, the lower — through which the 
yessols auci ^lerv-ea vnter its structure — being straight. The 
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anterior surface of the ovary, like that of the uterus, is 
flatter and less convex than the posterior. The outer extre- 
mity is more rounded and bulbous than the inner, which is 
more or less pointed and eventually lost in its proper ligament. 
By these peculiarities it is possible to distinguish the ovary 
of the left from that of the right side, after they have been 
removed from the body. It varies n^juch in size imder 
different circumstances. On an average, in adult life, it 
measures from one to two inches in length, ten lines in width, 
and about an inch in thickness. It increases greatly in size, 
however, during each menstrual period, a fact wliich has 
been demonstrated in certain cases of ovarian hernia, when 
the protruded ovary has been seen to swell as menstruation 
commenced ; and also during pregnancy, when it is said to be 
double its usual size. After the change of life it atrophies, 
and becomes rough and wrinkled on its surface. Before pu- 
berty, the surface of the ovary is smooth and polished, and of 
a whitish colour. After tnenstruation commences, however, 
its surface becomes scarred by the rupture of the Graafian 
follicles (fig. 29, aa), each of which leaves a little linear or 
striated cicatrix, of a brownish colour, and the older the 
patient the greater are the number of these cicatrices. 

The^tructure of the ovary has been made the subject of 
many important observations. It has been generally described 
as consisting of an outer or peritoneal investment, a proper 
fibrous coat, known as the tunica albuginea, and a parenchyma 
or stroma. The correctness of this description has, however, 
been called in question by competent autliorities. Tlie 
peritoneal coat forms an incomplete covering to the ovary, 
not readily separable from it, and leaving at the inner border 
a free space, the hilum, at which the vessels and nerves enter. 
Waldeyer maintains tliat this investment is not strictly 
peritoneal, but that it is separated from the peritoneum at 
the base of the organ by a circular white line, and consists 
of columnar epithelium, differing only from the epithelium 
lining the Fallopian tubes, with which it is sometimes con- 
tinuous through the attached fimbrim uniting the. tube and 
the ovary, in being destitute of cilia. Immediately beneath 
this covering is the dense coat known as the tunica albuginea, 
* from its whitish colour. It consists of short connective tissue 
fibres, arranged in laminae, among which ai:e interspersed 
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fusiform muscular fibres. At the point where the vessels 
and nerves enter the ovary this membrane is raised into a 
projecting ridge, which is continuous with the utero-ovarian 
ligaments. The tunica albuginea is intimately blended 
with the stroma of the ovary, so as to be inseparable from 
it on dissection ; ''and according to most recent observers it 
does not exist as a distinct lamina, but is merely the ex- 
ternal part of the proper structure of the ovary, in which 
more dense connective tissue is developed than in other 
parts. 

On making a longitudinal section of the ovary (fig. 30), 
it will be seen to be composed of two parts, tlie more internal 
of which is of a reddish colour from the number of vessels 
that ramify in it, and is called the 
medullary or vascular zone, while 
the external, of a whitish tint, re- 
ceives the name of the cortical or 
parenchymatous substance. The 
former consists of loose connective 
tissue interspersed with elastic fibres, 
and a considerable number of mus- 
cular fibres. According to Rouget* 
and His^ the muscular structure 
forms the greater part of the ovarian stroma. The latter de- 
scribes it as consisting essentially of interwoven muscular 
fibres, which he terms the ‘ fusiform tissue,’ and which he 
believes to be continuous with the muscular layers of the 
ovarian vessels. The former believes that the muscular fasci- 
culi accompany the vessels in the form of sheaths, as in erec- 
tile tissues. Both attribute to the muscular structures of the 
ovary an important influence in the expulsion of the ova, and 
in the rupture of the Graafian follicles. Waldeyer and other 
writers, however, do not consider the muscular tissue of the 
ovaries to be so extensively developed as Rouget and His 
believe. The cortical layer is the most important, as that 
ill which the Graafian follicles and ova are formed. It 
consists of interlaced fibres of connective tissue, containing 
a large number of interstitial nuclei. The muscular fibres 
uf the m^ullary substance do not seem to penetrate into ^ 

* Jovrf^l de Vhyml, i. p. 737. 

* Seti ait/.e’s ^cA./. Anat. 1866 . 
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the cortical layer in man. In the cortical substance are 
found the Graafian follicles, which exist in it in enormous 
numbers from the earliest periods of life, and in all stages of 
development. • 

According to the researches of Pfliiger, Waldeyor,and other The 
German writers, the Graaffian follicles are* formed in early fyiiicies. 
foetal life by cylindrical inflections of the#epithelial covering 
of the ovary, which dip into the substance of the gland. Formation 
These tubular filaments anastomose with each other, and in and 
them are formed the ova, which are originally the epithelial 
cells lining the tubes. Poi^tions become shut off from the 
rest of the filaments, and form the Graafian follicles. The 
ova, on this view, are in fact highly developed epithelial 
cells, originally derived from the surface of the ovary, and not 
developed in its stroma. These tubular filaments disappear 
shortly after birth, but they have recently been ^i^t^^cted by 
Slavyansky * in the ovaries of a woman thirty years of age. 

These observations have been modified by Dr. Foulis, in a 
recent, and as yet unpublished graduation thesis, commu- 
nicated to the Royal Society of Edinburgh. He recognises 
the origiiFof the ova from the germ-epithelium covering the 
surfiice of the ovary, which is itself derived from the Woolfian 
body. He believes all the ova to be foimed from these germ- 
epithelium corpuscles, which become embedded in the stroma 
of the ovary, by the inward growth of processes of vascular 
connective tissue, fresh germ-epithelial corpuscles being con- 
stantly produced on the surface of the organ, up to the age 
of 2^ years, to take the place of those already embedded in 
its stroma. He believes the Graafian follicles to be formed 
l)y the growth of delicate processes of connective tissue be- 
tween and around the ova, but not from tubular inflections 
of the epithelium covering the gland, as described by Wal- 
deyer. 

The greater proportion are only visible with the higher 
powers of the microscope, but those which are developing 
and approaching maturity are distinctly to be seen by the 
naked^eye. The quantity of these follicles is immense* 

Foulis estimates that at birth each human ovary contains not 
Jess than 30,000. No fresh follicles, however, appgar to be 
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formed after birth, and as development goes on some only 
grow, and, by pressure on the others, their entire number is 
diminished. Of those that grow of course only a few ever 
reSch maturity, and they are scattered through the substance 
of the ovary, some developing in the stroma, others on the 
surface of the organ, where they eventually burst, as we shall 
see in treating of ovulation and menstruation, and are dis- 
charged into the Fallopian tube. 

A ripe Graafian follicle has an external investing mem- 
brane, loosely connected to the ovarian stroma surrounding 
it (fig. 31), from which it may be enucleated. It con- 
sists of two distinct layers ; the external, or tunica fibrosa. 


Fig. 31. 
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1. Ovimi. 3. Momhrana granulosa. 3. External tnombrano of Graafian follicle. 
4. Jt-< vessel’^. 5. Ovarian stroma. 6. Cavity of Graafian follicle. 7, External 
covering of ovAry. 


(the existence of which, however, is denied hv Eobin), 
is highly vascular and formed of connective tissue ; the in- 
ternal, or tunica propria, is composed of young connective 
tissue, containing a large number of fusiform or stellate 
cells, and numerous oil globules. Within this capsule is 
the epithelial lining called the membrana granulosa, con- 
sisting of stratified columnar epithelial cells. At one 
part of the circumference of the ovisac is situated the 
ovum itself, around which the epithelial cells are congre- 
gated in greater quantity, constituting the projection known 
as the discus proligerus. remainder of the cavity of the^ 

follicle is filled with a small Quantity of transparent fluid, 
the li<[rfjv fodiculi, traversed by three or four minute bands, 
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the retinacula of Barry, which are attached to the , opposite 
surfaces of the follicular cavity, and appaiiently serve the pur- 
pose of suspending the ovum, and maintaipijpg it i-u a proi)er 
position. In many young follicles, however, tliis cavity does 
not at firat exist, and the follicle is entirely filled by the ovum 
itself. According to Waldeyer, the liquOr folliculi is sub- 
sequently formed by the disintegratiqp of the epithelial 
cells, the fluid thus produced collecting, and distending the 
interior of the follicle. * 

The ovum itself is attached to some part of the internal The ovum, 
surface of the Graafian follicle. It is a rounded vesicle about 

of an inch in diameter, and is surrounded by a layer of 
columnar cells, distinct from those of the discus proligerus 
in which it lies. It is invested by a transparent membrane, * 
the zona pellucida, or vitelline membrane, which is tough and 
elastic. In most of the lower animals the zona pellucida is 
perforated by numerous very minute pores, only visible under 
the highest powers of the microscope, and in others there is 
a distinct aperture of a larger size, the micropyle, serving 
for a passage for the spermatozoa into the interior of the 
ova. It 4s possible that similar arrangements may exist in 
the human ovum, but they have not been demonstrated. 

Within the zona pellucida some describe a second fine mem- 
brane, the existence of, which has been denied by Bischoff. 

The cavity of the ovum is filled with a viscid yellow fluid, 
the yelk, containing numerous granules. It entirely fills 
the cavity, to the walls of which it is non-adherent, and 
in the centre of this yelk in young, and at some portion of 
its periphery in mature ova, is situated the germinal vesicle, 
which is a clear circular vesicle, refracting light strongly, 
and about g^j,-th of a line in diameter. It contains a few 
granules, and a nucleolus, or germinal spot, which is some- 
times double. 

From within outwards, therefore, we have : — 

1. The germinal spot ; round this 

2. The germinal vesicle, contained in 
The yelk^ which is surrounded by the 

4. Zona 'pellucida^ with its layers of columnar epithe- 
lial cells. 

These constitute the ovuifet 

The ovum itself is contained in— 
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The Grraaficm follicle^ and in that part of its epithelial 
lininjy called the — 

Discus proligei'us^ the rest of the follicle being occu- 
pied by the liquor folliculL Round this we have the epithelial 
lining or membraua gy'anulosa, and the external coat con- 
sisting of the tunica pvojpria and the tunica fibrosa. 

The vascular ar^-angements of the ovary are complex. 
The arteries enter at the liilum, whence they penetrate the 
stroma in a spiral emwe, being ultimately distributed in a 
rich capillary plexus to the follicles. The large veins which 
collect the blood from them unite freely with each other, and 
form a vascular and erectile plexus, continuous with that 
surrounding the uterus, called the bulb of the ovary (fig. 32). 


Fig. 32. 
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H. Uterus. 0 . Ovary .and «tpn)-ovarian ligament. I. Fallopian 1. 

Utnoj- ovarian vein. 2. Painpinilonn ovarian plexus. 3. Commence- 
ment of six'rmatic vein. 

Lymphatics and nerves also exist, but their mode of termina- 
tion is unknown. 

To complete the consideration of the generative organs 
of the female we have to study the mammary glands^ which 
secrete the fluid destined to nourish the child. In the 
human subject they are two in number, and instead of being 
iflaced over the abdomen, as in most animals, they are 
situated on either side of the sternum, over the pectoralis 
major muscles, and extending from the third to the seventh 
rib. This position of the glands is obviously intended to suit 
the erect position of the female in suckling. They are cppvex 
?njtf;riorly, and flattened posteriorly, where they rest on the 
muscles. ^Miey vary greatly in size in different subjects, 
chiefly in propoition to the amount of adipose tissue they 
^ contain. In man, and in girls previous to puberty, they are 
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rudimentary in structure, while in pregnant women they 
increase greatly in size, the true glandular secretory portions 
becoming much hypertrophied. Anomalies in shape and posi- 
tion are sometimes observed. Supplementary mammas, one 
or more in number, situated on tlie upper portion of the 
mammae, have been met with, identical in Structure with the 
normally situated glands; and, more oommonly, an extra 
nipple is observed by the side of the principal one. In some 
races, especially the African, the mammae are enormously de- 
veloped, so that the mother is able to suckle her child over her 
shoulder. 

The skin covering the gland is soft and supple, and during 
pregnancy often becomes covered with fine white lines, while 
large blue veins may be observed coursing over. Underneath 


Fig. 33. 



1. Oalnetophorous ducts. 2. Lobnli of the mammary gland. 

it is a quantity of connective tissue, containing a considerable 
amount of fat, which extends between the true glandular 
structure. This is composed of from fifteen to twenty ^heir 
lobes, each of which is formed of a number of lobules, structure. 
These lobules are themselves produced by the aggregation 
of the terminal acini which constitute the true secretory 
structure in which the milk is formed. The acini are 
minute cul-de-sacs opening into little ducts, which unite 
with each other until they form a large duct for each 
lobule, the ducts of each lobule uniting with each other, 
until^they end in a still larger duct common to each of the 
fifteen or twenty lobes into which the gland is divided, and 
eventually opening on the surface of the nippje. These 
terminal canals are known as the galactophorous ducts 
(fig. 33). They become widely dilated as they approach the 
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nipple, so as to form reservoirs in which milk is stored until 
it is recpiired, but when they actually enter the nipple they 
again contract. Sometimes they give off lateml branches, 
bift, according to Sappey, they do not anastomose with each 
other, as some anatomists have described. These excretory 
ducts are composed of connective tissue, with numerous 
elastic fibres on tlieir external surface. Sappey and Eobin 
also describe a layer of muscular fibres, chiefly developed 
near their terminal extremities. They are lined with a 
columnar epithelium, which is continuous with that in the 
acini, and it is by the distension of its cells with fatty 
matter, and their subsequent bursting, that the milk is 
formed. ' 

The nipple is the conical projection placed at tlie 
summit of the mamma, varying in size in different women. 
Not very unfrequently, from the continuous pressure to which 
it has been subjected by the dress, it is depressed below 
the surface of the skin, so as even to prevent lactation. It is 
generally larger in married than in single women, and in- 
creases in size during pregnancy. Its surface is covered Avilh 
numerous papillne, giving it a rugous aspect, and at their 
bases the orifices of the lactifennis ducts open. Here are 
also observed the openings of numerous sebaceous follicles, 
which secrete ail unctuous material supposed to protect 
and soften the integument during lactation. Beneath the 
skin are found muscular fibres, mixed wi^h connective 
and elastic tissues, vessels, nerves, and lymphatics. When 
the nipple is irritated it hardens and contracts, and by some 
this is referred to its erectile properties. The vascular 
arrangements, however, are not largely developed, and it con- 
tains no true erectile tissue, the hardening being due to 
muscular contraction. Surrounding the nipple is the areola, 
of a pink colour in virgins, becoming dark from the develop- 
ment of pigment cells during pregnancy, and always remain- 
ing somewhat darker after childbearing. On its surface are 
a number of prominent tubercles, sixteen to twenty in number, 
which also become largely developed during gestation.^ They 
are supposed by some to secrete milk, and open into the 
tactitoroiRi tubes ; most probably they are composed of seba- ^ 
ceous glands only. Beneath the areola is a circular band of 
muscular fibres, the object of which is to compress the lacti- 
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feroiis tubes which run through it, and thus to favour the ex- 
pulsion of their contents. The mammae receive their blood 
supply from the internal mammary and intercostal arteries, 
and they are richly supplied with lymphatic vessels, which 
open into the axillary glands. The nerves are derived from 
the intercostal and thoracic branches of the brachial plexus. 

The secretion of milk in women jvho are liursing is 
accompanied by a peculiar sensation, as if milk were rushing 
into the breast, called the ‘ draught,’ which is excited by the 
efforts of the child to suck, and by various other causes. The 
sympathetic relations between the mammae' and the uterus 
are very well marked, as is shown in the unimpregnated state 
by the fact of the frequent occurronce of sympathetic pains 
in the breast in connection with various uterine diseases, sind, 
after delivery, by the well-known fact that suction produces 
reflex contraction of the uterus, and even severe after-pains. 
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CHAPTER III. 

OVULATION AND MENSTRUATION. 

Tub main function of the ovary is to supply the female 
generative element, and not only to prepare it, but to expel 
it, when ready for impregnation, into the Fallopian tube, 
and thence into the uterus. This process takes place spon- 
taneously in all viviparous animals, and without the assist- 
ance of the male. In the lower animals this periodical dis- 
charge receives the name of the oestrum or rut, at which period 
only the female is capable of impregnation, and this is 
tlie only time at which she admits the approach of the 
male. In the human female the periodical discharge of the 
ovum, in all probability, takes place in connection with men- 
struation, which may therefore be considered to be the ana- 
logue of the rut in animals. Between each menstrual period 
other Graafian follicles are undergoing changes which are 
preparing them for rupture and the discharge of their con- 
tained ova ; and after this has taken place certain changes 
occur at the site of rupture which have for their object the 
healing of the rent in the ovarian tissue through which the 
ovum has escaped, and the filling up of the cavity in which 
it was contained. This results in the formation of a peculiar 
body in the substance of the ovary, called the corpus luteum, 
which is essentially modified should pregnancy occur, and 
which is of great interest and importance. During the whole 
of the childbearing period the periodical maturation and 
rupture of the Graafian follicles are going on. If impreg- 
nation does not take place, the ova are discharged and lost ; 
if it does, ovulation is stopped, as a general rule, for the 
time, and also duriirg lactation, when the woman is not fit 
for imprecation, This, broadly speaking, is a rough out- 
. line of the tVio\iem theory of menstruation which was first 
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broached in the year 1821 by Dr. Power, and subsequently 
elaborated by Ncgrier, Bischoff, Kaciborski, and many other 
writers. Altliough the sequence of events here indicated 
may be taken to be the rule, it must be remembered that if is 
one subject to many exceptions, for undoubtedly ovulation 
may occur without its outward manifestation, menstruation, 
as in cases in which impregnation takes place in the absence 
of menstruation, either when that has never been established, 
of which many examples are recorded, or when pregnancy 
commences during lactation. 

These exceptions have, indeed, led some modem writers 
to deny the ovular theory of menstruation altogether, and 
their views will require subsequent consideration. 

In order to understand the subject properly it will be Changes 
necessary to study the sequence of events in detail. Gr^fian 

The changes in the Graafian follicle which are associated follicle, 
with the discharge of the ova comprise — 1. Maturation. As i. Matura- 
the period of puberty approaches a certain number of the 
Graafian follicles, fifteen to twenty in number, increase in 
size, and approach the periphery of the ovary. Amongst 
these on(f especially becomes developed, preparatory to rup- 
ture, and upon it for the time being all the vital energy of 
-the ovary seems to be concentrated. A similar change in 
one, sometimes in more than one, follicle takes place periodi- 
cally during the whole of the childbearing epoch, in con- 
nection with each menstrual period, and an examination of 
the ovary will show several follicles in different stages of 
development. The inaturing follicle becomes gradually 
larger, until, at last, it forms a projection on the surface of 
the ovary, from five to seven lines in breadth, but some- 
times even as large as a nut (fig. 29, b). This growth is due 
to the distension of the follicle by the increase of its 
contained fluid, which causes it to press upon the ovarian 
structures covering it, so that these become thinned, sepa- 
rated from each other, and partially absorbed, until they 
eventually readily lacerate. The follicle also becomes greatly 
congested, the capillaries coursing over it become increased 
in size and loaded with blood, and these, being seen through 
^ the attenuated ovarian tissue, give the mature, follicle a 
bright red colour. At this time some of these distended 
capillaries in the inner coat of the follicle lacerate, and a 
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certain quantity of blood escapes into its cavity. This escape 
of blood takes place before rupture, and seems to have for its 
principal object the increase of the tension of the follicle, of 
which it has been termed the menstruation. Pouchet was 
of opinion that the blood collects behind the ovum, and acts 
by carrying it up to the surface of the follicle. By these 
means the follicle i? more and more distended, until at last 
it ruptures cither spontaneously or, it may be, under the 
stimulus of sexual excitement. Whether the laceration takes 
place during, before, or after the period of the menstrual dis- 
charge is not yet positively known, although it is certain 
that the two events are intimately related. In order that 
the ovum may escape, the laceration must, of course, involve 
not only the coats of the Graafian follicles, but also the 
superincumbent ovarian structures. If, as Waldeyer and 
others believe, there is no tunica albuginea, and no true peri- 
toneal coat to the ovary, but only a layer of ephithelial cells, 
the facility with which they are torn may be readily under- 
stood. 

Laceration seems to be aided by the growth of the inter- 
nal layer of the follicle, which increases in thickness iK^fore 
rupture, and assumes a characteristic yellow colour from the 
number of oil granules it then contains. It is also greatly, 
facilitated, if it be not actually produced, by the turgescence 
of the important vascular arrangements in connection >vith 
the ovary at each menstrual period, and by the contrac- 
tion of the muscular fibres which are found in the ovarian 
stroma. As soon as the rent in the follicular walls is 
produced, the ovum is discharged, surrounded by some of 
the cells of the membrana granulosa, and is received into 
the fimbriated extremity of the Fallopian tube, which grasps 
the ovary over the site of the rupture. By the vibratile 
cilia of its epithelial lining, it is then conducted into the 
canal of the tube, along which it is propelled, partly by 
ciliary action and partly by muscular contraction in the walls 
of the tube. 

After the ovum has escaped, certain characteristic chp-nges 
occur in the empty Graafian follicle, which have for their 
object its cicatrisation and obliteration. There are great 
differences in Uic changes which occur when impregnation 
has fol^owea the escape of the ovum, and they are then 
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so rematkablc lliat tlioy have been considered certain signs 
of pregnancy. Tlioy arc, however, differences of degree 
rather than of kind. It will be well, however, to discuss 
thena separately. 

As soon as the ovum is discharged, the edges of the rent Changes 
through which it has escaped become agglwtinatevl by plastic fol- 

exudation, and the follicle itself shrinks^ as is generally be- lide whore 
lieved, by the inhorent elasticity of its internal coat, but 
according to Eobin, who denies the existence of this coat, not occur, 
from compression by tlie muscular fibres of the ovarian 
stroma. In proportion to the contraction that takes place, 
the inner granular layer of the follicle, the cells of which have 

become greatly hypertro- 
phied and loaded with fat 
granules previous to rup- 
ture, is thrown into nume- 
rous folds and convolutions. 

The greater the amount of 
contraction the deeper these 
folds become, giving to a sec- 
tion of the follicle an ap- 
pearance similar to that of 
the convolutions of the brain 
(^fig. 34). These folds in the 
human subject are generally 

SECTION OF OVARY, SHOWING CORPUS LUTfiUM ^ brlffllt VCllOW COloUr, ul" 

TIIREK WEEKS AFIKU MENSTRUATION. O ^ *,04 

though in some of tlie mam- 
malia they are of a deep red. The tint was formerly ascribed 
by Raciborski to absorption of the colouring matter of the 
blood clot contained in the follicular cavity, a theory he has 
more recently abandoned in favour of the view maintained 
by Coste that it is due to the inherent colour of the cells 
of the lining membrane of the follicle, which, though not well 
marked in a single cell, becomes very apparent en masse. 

The existence of a contained blood clot is also denied by the 
latter physiologist, except as an unusual patliological condi- 
tion; and he describes the cavity as containing a gelatinous and 
plastic fluid, coloured with blood, which becomes absorbed as 
contraction advances. The folds into which the membrane 
*has been thrown continue to increase in size, from the 
proliferation of its cells, until they unite together and be- 
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* come adherent, and eventually completely fill the follicular 
cavity. By the time that another Graafian follicle is matured 
and ready for rupture the diminution has advanced consider- 
ably, and tlie empty ovisac is reduced to a very small size. 
The cavity is now nearly obliterated, the yellow colour of 
the convolutions is altered into a whitish tint, and on section 
the corpus luteum has the appearance of a compact white 
stellate cicatrix, which generally disappears in less tlian forty 
days from the period of rupture. The tissue of the ovary at 
the site of laceration also shrinks, and this, aided by the con- 
traction of the follicle, gives rise to one of those permanent 
pits or depressions which mark the surface of the adult 
ovary. Slavyansky ' has recently shown that only a small 
proportion of the immense number of Graafian follicles con- 
tained in the ovary undergo these alterations. The greater 
proportion of them seem never to discharge their con- 
tained ova, but, after increasing in size, they undergo 
retrogressive changes exactly similar in their nature, but to a 
much less extent, to those which result in the formation of 
the corpus luteum. The site of these may afterwards be seen 
as minute stria) in the substance of the ovary. ^ 

Changes Should pregnancy occur, all the changes above described 

by th?fX place, but, inasmuch as the ovary partakes of the hti- 
licle when mulus to which all the generative organs arc then subjected, 
they are much more marked and apparent. Instead of con- 
taken tracting and disappearing in a few weeks, the corpus luteum 
continues to grow until the third or fourth month of pregnancy, 
the folds of the inner layer of the ovisac becoming large and 
fleshy, and permeated by numerous capillaries, and ultimately 
becoming so firmly united that the margins of the con- 
volutions thin and disappear, leaving only a firm fleshy 
yellow mass, averaging from 1 to 1-| inches in thickness, 
surrounding a central cavity, often containing a whitish 
fibrillated structure, believed to be the remains of a central 
blood clot. Tliis was erroneously supposed by Montgomery 
to be the inner layer of the follicle itself, and he conceived 
the yellow eubsfcince to be a new formation between it and 
the external layer, while Kobert Lee thought it was placed 
external to both the external and internal layers. 

* Archiv de Vhys, March 1874. 
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Between the third and fourth months of pregnancy, when 
the corpus luleum has attained its maximum of develop- 
ment (fig. 35), it forms a firm projection on the surface of the 

ovary, averaging about an 
inch in length, and rather 
more than half an inch in 
breadtlf. After this, how- 
ever, it commences to atro- 
phy (fig. 36), the hyper- 
trophied fat cells become 
absorbed, and the capil- 
laries disappear. Complete 
cicatrisation, however, does 
not take place until from 
one to two months after 
delivery. 

CORPUS LUTEUM AT THE FOURTH MONTH OF aCCOUUt of thC 

i iusoNANCF. marked appearance of the 

corpus luteum it was for- 
merly considered to be an infallible sign of pregnancy ; and it 
was distin^ished from the corpus luteum of the non-pregnant 
state by being called a ‘ true ^ as opposed to a « false ’ corpus 
luteum. From what has been said it 



Fig. 36. 



CORPUS ^UTEUM OF rnJSGNANCY 
AT TERM. 


will be obvious that this designation 
is essentially wrong, as the difference 
is one of degree only. Nor are ob- 
steti'icians' disposed to attach by any 
means the same importance as before 
to its presence as indicating impreg- 
nation ; for even when well marked, 
other and more reliable signs of recent 
delivery, such as the increased size of 
the uterus, are sure to be present, 
especially at the time when the cor- 
pus luteum has reached its mn-ri-T».i Tn 
of development; while after delivery 
at term it has no longer a sufficiently 
characteristic appearance to be de- 
pended on. 


Its value 
as a sign 
of preg- 
nancy. 


By the term menstruaMon (catamenia, periods, &c.), is Hang . 
meant a periodical discharge of blood from the uterus, 

TOL. I. j- 
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occurring, in the healthy woman, every lunar month, except 
dining pregnancy and lactation, when it is temporarily 
suspended. 

The first appearance of menstruation coincides with the 
establishment of pul)erty, and the physical changes that 
accompany it indicate that the female is capable of concep- 
tion and childbearing, althougli exceptional cases are recorded 
in which pregnancy occurred before menstruation had begun. 
In temperate climates it generally commences betvS^een the 
14th and 16th years, the largest number of cases, collected 
from the addition of numerous statistical tables,* being met 
with in the 15th year. This rule is, however, subject to many 
exceptions, it being by no means very rare for menstruation 
to become established as early as the 10th or 11th years, or 
to be delayed until the 18th or 20th. Beyond these physio- 
logical limits a few rare cases are from time to time met 
with in which it has begun in early infancy, or in which it 
lijis not shown itself until a comparatively late period of life. 

Various accidental circumstances have much to do witli its 
establishment. As a rule, it occurs somewhat earlier in 
tropical, and later in very cold than in temperatS climates. 
The influence of climate was formerly unduly exaggerated. 
It used to be generally stated that in the arctic regions 
women did not menstruate until they were of mature age, and 
that in the tropics girls of 10 or 12 years of age did so habitu- 
ally. The researches of Dr. Robertson of Manchester-* first 
.showed that the generally received opinions on this subject 
were erroneous, and the collection of a large number of 
statistics has corroborated his opinion. There can be no 
doubt, however, that a larger proportion of girls menstruate 
early in warm climates. Joulin collected together from 
various sources 1,635 cases from tropical climates, and found 
that the largest number of first menstruations occurred in 
the 12th and 13th years; so that there is an average differ- 
ence of more than two years between the period of its estab- 
lishment in the tropics and in temperate countries. Hains® 
also states that among the Hindoos 1 to 2 per cent, menstruate 

* JouliD, Traite d^accouchementSy^^ 112. 

Edin. Med, and Surg. Journ. 1832. 

^ .d7ner,Joum. of Obst, 1871. ^ - 
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as early as nine years ; 3 to 4 per cent, at ten ; 8 per cent, 
at eleven ; and 25 per cent, at twelve : wliile in London 
or Paris, probably not more than one girl in 1,000 or 1,200 
does so at nine years. The converse liolds true with re- 
gard to cold climates, although we are not in possession of 
a sufficient number of accurate statistics to draw very reliable 
conclusions on this point; but out of 4,745 cases, including 
returns from Denmark, Norway and Sweden, Russia and 
Labrador, it was found that menstruation was established 
on an average a year later than in more temperate countries. 
It is probable that the mere influence of temperature has 
much to do in producing these differences, but there are 
other factors, the action of which must not be overlooked. 
Raciborski attributes considerable importance to the effect 
of race; and lie has quoted Dr. Webb of Calcutta, to the 
effect that English girls in India, although subjected to the 
same climatic influence as the Indian races, do not, as a rule, 
menstruate earlier than in England ; while in Austria, girls 
of the Magyar race menstruate considerably later than 
those of German parentage.' The surroundings of girls, and 
their manfler of education and living, have probably also a 
marked influence in promoting or retarding its appearance. 
'Thus, it will commence earlier in the children of the rich, 
who are likely to have a highly developed nervous organi- 
sation, who are habituated to luxurious living, and a prema- 
ture stimulation of the mental faculties by novel reading, 
society, and the like ; while amongst the hard-worked poor, 
or in girls brought up in the country, it is more likely to 
begin later. Premature sexual excitement is said also to 
favour its early appearance, and the influence of this among 
the factory girls of Manchester, who are exposed, in the 
course of their work, to the temptations arising from the 
promiscuous mixing of the sexes, has been pointed out by 
Dr. Clay.2 

The first appearance of menstruation is accompanied by 
certain well-marked changes in the female system, on the 
occurrence of which we say that the girl has arrived at the 
period of puberty. The pubes become covered with hair, 
jfhe breasts enlarge, the pelvis assumes the fuUy-developed 


Changes 
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* Op, cit, p. 227. 


* Brit. Record of Oh^. Med. vol. i. 
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female type, and tlie general contour of the body fills out. 
The mental qualities also alter ; the girl becomes more shy 
and retiring, and her whole bearing indicates the change 
that has taken place. The menstrual discharge is not estab- 
lished regularly at once. For one or two months there may 
be only premonitory symptoms, a vague sense of discomfort, 
pains in the breasts, and a feeling of weight and heat in the 
back and loins. There then may be a discharge of mucus 
tinged with blood, or of pure blood, and this may not again 
show itself for several weeks. Such irregularities are of little 
consequence on the first establishment of the function, and 
need give rise to no apprehension. 

As a rule, the discharge recurs every twenty-eight days, 
and with some women with such regularity that they can 
foretell its appearance almost to the hour. The rule is, 
however, subject to very great variations. It is by no means 
uncommon, and strictly within the limits of health, for it to 
appear every twentieth day, or even with less interval ; while, 
in other cases, as much as six weeks may habitually intervene 
between the two periods. The period of recurrence may also 
vary in the same subject. I am acquainted with patients 
who sometimes have only twenty-eight days, at others as 
many as forty-eight days, between their periods, without 
their health in any way suffering. Joulin mentions the case 
of a lady who only menstruates two or three times in the 
year, and whose sister had tlie same peculiarity. 

The duration of the period also is various in different 
women, and in the same woman at different times. In tliis 
country its average is four or five days, while Dubois and 
Brierre de Boismont fix eight days as its most usual length 
in France. Some women, however, are only unwell for a 
few hours, while in others it may last many days above the 
average without being considered abnormal. 

The quantity of blood lost is very various in different 
women. Hippocrates puts it at ^xviij, which, however, 
is much too high an estimate. Arthur Farre thinks that 
from .^ij to ,^iij is the full amount of a healthy ^period, 
and that it cannot habitually exceed this without producing 
serious constitutional effects. Rich diet, luxurious living,^ 
and anything tJhfat unhealthily stimulates the body and mind 
will have, an injurious effect in increasing the flow, which is 
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therefore, less in hard-worked countrywomen than in the 
better classes and residents in towns. 

It is more abundant in warm climates, and our country- 
women in India habitually menstruate over-profusely, be- 
coming less abundantly unwell when they return to England. 
Some women appear to menstruate more in summer than in 
winter. I am acquainted with a lady whft spends the winter 
in St. Petersburg, where her periods last eight or ten days, 
and the summer in England, where they never exceed four 
or five. The difference is probably due to the effect of the 
over-heated rooms in which she lives in Russia. 

The quantity lost daily is not the same during the con- 
tinuance of tlie period. It generally begins slightly, gradu- 
ally increasing so as to be most profuse on the second or 
third day, and as gi-adually diminishing. Towards the last 
days it sometimes disappears for a few hours, and then comes 
on again, and is apt to recur under any excitement or emo- 
tion. 

As the menstrual fluid escapes from the uterus it consists 
of pure blood, and, if it be collected through the speculum, 
it coagulates in the usual way. The ordinary menstrual 
fluid does not coagulate unless it is excessive in amount. 
^Various explanations of this fact have been given. It was 
formerly supposed either to contain no fibrine, or an unusu- 
ally small amount. Retzius attributes its non-coagulation 
to the presence of free lactic and phosphoric acids. The true 
explanation was first given by Mandl, who proved that tlie 
admixture of even small quantities of pus or mucus in blood 
was sufficient to keep the fibrine in solution ; and mucus is 
always present to greater or less amount in the secre- 
tions of the cervix and vagina, which mix with the blood in 
its passage through the genital tract. If the amount of blood 
is excessive, however, the mucus present is insufficient in 
quantity to produce this effect, and coagula are then formed. 

On microscopic examination the menstrual fluid exhibits 
blood corpuscles, mucous corpuscles, and a considerable 
amount of epithelial scales, the debris of the epithelium 
lining the utertne cavity. According to Virchow the form 
,of these often proves that they come from the interior 
of the utricular glands. The colour of the blood is at 
first dark, and as the period progresses it generally be- 
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comes ligliter in tint. In women who are in bad healtli it 
is often very pale. These diflerences doubtless depend upon 
tlje amount of mucus mingled with it. The menstrual blood 
has always a peculiar characteristic, faint, and heavy odour, 
which is analogoi^s to that which is so distinct in the lower 
animals during the rut. Kaciborski mentions a lady who was 
so sensible to this that she could always tell to a certainty 
when any Woman was menstruating. It is attributed to 
decomposition of the mucus mixed with the blood, whicli, 
when partially absorbed, may cause the peculiar odour of 
the breath often perceptible in menstruating women. This 
probably gave rise to the old and prevalent prejudices as to 
the deleterious properties of menstrual blood, which, it is 
needless to say, arc altogether without foundation. 

It is now universally admitted that the source of tlio 
menstrual blood is the mucous membrane lining the interior of 
the uterus, for the blood may be seen oozing througli the os 
uteri by means of the speculum, and in cases of prolapsus 
uteri ; while in cases of inverted uterus it may be actually ob- 
served escaping from the exposed mucous membrane. During 
the menstrual nisus the whole mucous lining of*tho uterus 
becomes congested to such an extent that, in examining 
the bodiefi of women who have died during menstruation,' 
it is found to be thicker, larger, and tiirown into folds, so as 
to completely fill tlie uterine cavity. ' The capillary circu- 
lation at tliis time becomes very marked, and the mucous 
membnine assumes a deey) red hue, tlie network of cai)illa- 
ries surrounding the orifices of the utricular glands ])oing 
especially distinct. These facts have an un(]uestional)le 
connection with the production of the displiarge, but the 
precise mode in which the blood escapes from the vessels is 
not yet satisfactorily decided. Coste believed that the 
blood transudes through the coats of the capillaries without 
anv laceration of their structure. The recent observations 
of Colnilieim liave proved that the occurrence is quite pos- 
sible, and Ins researches may yet find an application to men- 
struation, and prove the correctness of Coste’s theory. Farre 
inclines to the hypothesis that the uterine cipillaries termi- 
nate by open mouths, the escape of blood through these,, 
between the meiistTual periods, being prevented by muscular 
contraction of the uterine walls. Pouchet believed that in 
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connection witli each menstrual epoch the entire mucous 
membrane was broken down and cast off in the form of 
minute shreds, a fresh mucous membrane being developed in 
the interval between two periods. During this process flie 
capillary network would be, of course, laid bare and rup- 
tured, and the eocape of blood readily accSunted for. Tyler 
Smith, who adopted this view, states thaJb he has frequently 
seen the uterine mucous membrane, in women who have died 
during menstruation, in a state of dissolution, with the broken 
loops of the capillaries exposed. The phenomena attending 
the so-called membranous dysmenorrhcea, in which the mu- 
cous membrane is thrown off in shreds, or as a cast of the 
uterine cavity, the nature of which was first pointed out 
by Simpson and Oldham, have been supposed to corroborate 
this theory. There is, however, no positive evidence that 
sucli <^xfoliation takes place under ordinary circumstances, 
althougli there can be no doubt of its occurrence as a morbid 
phenomenon. That the epithelial lining of the uterus is 
discharged.may be taken as proved, for masses of epithelial 
cells may always be detected in the menstrual fluid, and this 
coidd haitily occur without the capillaries being laid bare. 

Wliether, when this is effected, the blood escapes through 
minute lacerations of the exposed vessels, or by transu- 
dation through their coats, is a point requiring further eluci- 
dation. The escape of the blood, in whatever way it occurs, 
is doubtless favoured by the .peculiar erectile and vas- 
cular apparatus of the uterus and ovaries whicli has been so 
well described by Eouget, which is probably in a state of 
turgescence during the excitement of the menstrual nisus. 

. The intimate connection between ovulation and menstrua- Theory of 
tion is now admitted by most physiologists, and it is held 
that the determining cause of the discharge is the periodic 
maturation of the Graafian follicles. There is abundant 
evidence of this, for we know that when, at the change of life, 
the Graafian follicles cease to develop, menstruation is ar- 
rested ; and when the ovaries are removed by operation, of 
whicb there are now numerous cases on record, or when they Menstrua- 
are congenitaljy absent, menstruation does not take nlace. 

A few cases, however, have been observed in which men- in the 
struatioii continued after double ovariotomy, and these have ® 
been used as an argument by those physiologists who ov?riea. 
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doubt foe ovubar theory of menstruation. Slavyansky has 
particularly insisted on such cases, which, however, are 
probably susceptible of explanation. It may be that the 
habit of menstruation may continue for a time even after 
the removal of the ovaries, and it has not been shown 
that menstruation has continued permanently after double 
ovariotomy, althougji it certainly has occasionally, although 
quite exceptionally, done so for a time. It is possible, 
also, that, in such cases, a small portion of ovarian tissue 
may have been left unremoved, sufficient to carry on ovu- 
lation. Roberts, a traveller quoted by Depaul and Gueniot 
in their article on Menstruation in the ‘ Dictionnairedes 
Sciences jMedicales,’ relates that in certain parts of Central 
Asia it is the custom to remove both ovaries in young girls 
who act as guards to the harems. These women, known as 
liedjeras, subsequently assume much of the virile type, and 
never menstruate. The same close connection between ovu- 
lation and the rut of animals is observed, and supports the 
conclusion that the periodical oestrum and menstruation are 
analogous. The chief difference between ovulation in man 
and the lower animals is that in the latter the process is not 
generally accompanied by a sanguineous flow. To this, how- 
ever, there are exceptions, for in monkeys there is certainly a 
discharge analogous to menstruation occurring at intervals. 
Another point of distinction is that in animals connection 
never takes place except during the oestrum, and that it is 
then only that the female is capable of conception ; while in 
the human race conception only occurs in the interval between 
the periods. This is another argument brought against the 
ovular theory, because, it is said, if menstruation depends 
on the rupture of a Graafian follicle and the emission of an 
ovum, then impregnation should only take place during or 
immediately after menstruation. Coste explains this by sup- 
posing that it is the matv/rcvbion and not the rupture of the 
follicle which determines the occurrence of menstruation; 
and that the follicle may remain unruptured for a considerable 
time after it is mature, the escape of the ovum being sub- 
sequently determined by some accidental cause, such as 
sexual excitement. However this maybe, there is good reason ^ 
to belie ve tlipjt foe susceptibility to conception is greater in 
e^^m^ectiou, with the menstrual epochs. Raciborski believes 
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that in the large proportion of cases impregnation occurs • 
in the first half of the menstrual interval, or in the few days 
immediately preceding the appearance of the discharge. There concep- 
are, however, very numerous exceptions, foi in Jewesses, who 
almost invariably live apart from their husbands for eight 
days after the cessation of menstruation, Impregnation must 
constantly occur at some other period iof the interval, and 
it is certain that they are not less prolific than other 
people. This rule with them is very strictly adhered to, as will 
be seen by the accompanying interesting letter from a medical 
friend who is a well-known member of that community, and 
which I have permission to publish.' This fact is of itself suffi- 
cient to disprove the theory advanced by Dr. Avrard,^ that im- 
pregnation is impossible in the latter half of the menstrual 


* 10 Bernard Street, Rasisell Sqaare : July 28, 1873. 

My deab Sir, 

1. To the best of my knowledge and belief, tlie law which prohibits 
sexual intercourse amongst Jews for seven clear days aft.cr the cessation of 
menstruation, is almost universally observed ; the exceptions not being suffi- 
cient to vitiate statistics. The Jaw has perhaps fewer exceptions on the Con- 
tinent— especially Russia and Poland, where the Jewish population is very 
groat — thaif in England, Even here, however, women who observe no otlier 
ceremonial law obseiwe this, and cling to it after everything else is thrown 
overboard. There are doubtless many exceptions, especially among the better 
classes in England, who keep only thi;ee days after the cessation of the menses. 

2. The law is — as you state — that should the discharge last only an hour 
or so, or should there he only one gush or one spot on the linen, the five days 
during which the period might continue are observed; to which must be super- 
added the seven clear days = twelve days per mensem in which connection is 
disallowed. Should any discharge be seen in the intermenstrual period, seven 
days would h.avo to be kept, but not the five, for such h'regiUar discharge. 

3. The * hath of purification,* which must contain at hast eighty gallons, 
is used on the last night of the seven clear days. It is not used till after a 
bath for cleansing purposes : and, from the night when such ‘purifying’ batli 
is used, Jewish women are accustomed to calculate the commeueement of preg- 
nancy. That you should not have heard of it is not strange : its mention 
would be considered highly indelicate. 

4. Jewish women reckon their pregnancy to last nine calendar or ten lunar 
months — 270 to 280 days. There are no special data on which to reckon an 
overage, nor do I know of any books on the subject, except some Talmudic 
authorities which I will look up for you if you desire it. Pray make no apolo- 
gies for writing to me; any information ! possess is at your service. 

* I am, dear Sir, yours very truly, 

Dr. Playfiiir. A. Asubb. 

P.S. The Biblical foundation for the law of the seven clear days is Leviti- 
cus XV., verso 10 till the end of tlie chapter — especially verso 28. 

* Beo. de Therag. Mid.-Chir, 1867. 
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interval. This, and the other reasons referred to, un- 
doubtedly throw some doubt on the ovular theory^ but they 
do not seem to be sufHeient to justify the conclusion of 
Slavyaiisky, that menstruation forms a physiological pro- 
cess altogether independent of the development and matu*- 
ration of the Graaiian follicles. All that they can be fairly 
held to prove is tlmt the escape of tlic ova may occur 
independently <^f menstruation, but the weight of evidence 
remains strongly in favour of the theory which is generally 
received. 

The. cause of the monthly periodicity is quite unknown, 
and will probably always remain so. The purpose of the 
loss of so much blood is also somewhat obscure. To a certain 
extent it must be considered an accident or complication of 
ovulation, produced by the vascular turgescence accompanying 
it. Xor is it essential to fecundation, because women often 
conceive (luring lactation, when menstruation is suspended, 
or before the function has become established. It may, how- 
ever, servo the imgative purposci of relieving the congc\ste(l 
uterine capillaries which are periodically filled with a 
supply of blood iKicessary for the great growth wlTich takes 
place when conception has occurred. Thus immediately 
before each period the uterus may be considered to be i>lactMl 
by the afflux of blood in a state of preparation for the function 
it may be suddenly called upon to perform. That the discharge 
relieves a state of vascular tuiision which accompanies ovula- 
tion is prov(id by the singular phenomenon of vicarious men- 
struation, which is occasionally, though rarely, met with. It 
occurs in cases in whicii, from some unexplained cause, the 
discharge does not escape from the uterine mucous membrane. 
L-nder such circumstances a more or less regular escape of 
blood may take place from other sites, generally from either 
a mucous membrane or some part of the skin. The most 
coinmon situations are the mucous membrane of the stcinach, 
or of the nasal cavities, or of the lungs ; or it may take place 
from the skin, not uncommonly that of the mammae, probably 
on account of their intimate sympathetic relation with the 
uterine organs, or from the surface of an ulcer, or from 
Utemorrhoids. It is a noteworthy fact that in all these cases 
it ocGur& in situations where the external escape of the blood 
Caii readily tak(‘ place. The occurrence of this strange 
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deviation of the menstrual discharge may be taken as a 
sign of general ill-health, and it usually is met with in 
delicate young women of highly mobile nervous constitution. 

It may, however, begin at puberty, and it has even been 
observed during the whole sexual life. The recurrence is 
regular, and always in connection with t!ie menstrual nisus, 
although the amount of blood lost i9 much less tlian in 
ordinary menstruation. 

After a certain time the ovaries and uterus undergo 
changes showing that the woman is no longer fitted for 
reproduction, and coincident with these menstruation ceases, 

Graafian follicles are no longer matured, and the ovary Cessation 
becomes shrivelled and wrinkled on its surface. Analogous 
alterations take place in the uterus and its appendages. 

The Fallopian tubes atrophy, and are not unfrequently 
obliterated. The uterus also decreases in size. The cervix 
undergoes a remarkable change which is readily detected on 
vaginal examination. The projection of the cervix into the 
vaginal canal disappears, and the orifice of the os uteri in old 
women is found to be flush with the roof of the vagina. 

In a larjye number of cases there is, after the cessation of 
menstruation, an occlusion both of the external and internal 
os ; the canal of the cervix, however, between them re- 
maining patulous, and not unfrequeiitly being distended 
with a mucous secretion. 

The age at which menstruation ceases varies much in 
different women. In certain cases it may cease at an unusually 
early age, as between 30 and 40 years, or it may continue for Period of 
beyond the average time, even up to 60 years; and exceptional, 
though perhaps hardly reliable instances, are recorded in 
which it has continued even to 80 or 90 years. These are, 
however, all strange anomalies, which, like cases of unusually 
precocious menstruation, cannot be considered as having any 
bearing on the general rule. Most cases of so-called pro- 
tracted menstruation will be found to be really morbid losses 
of blood depending on malignant or other forms of organic 
disease, the existence of which, under such circumstances, 
should always be suspected. 

In this country menstruation usually ceases between 
40 and 50 years of age. Eaciborski says that the largest 
number of cases of cessation are met with in the 46th year. 
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It. is generally said that women who commence to men- 
struate when very young, cease to do so at a comparatively 
early age, so that the average duration of the function is 
about the same in all women. Cazeaux and Kaciborski, 
whose opinion is strengthened by the observations of Guy 
in 1,500 cases/ think, on the contrary, that the earlier men- 
struation commences,^ the longer it lasts, early menstruation 
indicating an excess of vital energy which continues during 
the whole childbearing life. Climate and other accidental 
causes do not seem to have so much effect on the cessation as 
on the establishment of the function. It does not appear to 
cease earlier in warm than in temperate climates. The 
change of life is generally indicated by irregularities in the 
recurrence of the discharge. It seldom ceases suddenly, but it 
may be absent for one or more periods, and then occur irregu- 
larly, or it may become too profuse or scanty, until eventually 
it entirely stops. The popular notions as to the extreme 
danger of the menopause are probably much exaggerated; 
although it is certain that at that time various nervous phe- 
nomena are apt to be developed. So far from having a preju- 
dicial effect on the health, however, it is not an utfeommon 
observation to see an hysterical woman who has been for years 
a martyr to uterine and other complaints, apparently take a 
new lease of life when her uterine functions have ceased to 
bo in active operation, and statistical tables abundantly 
prove that the general mortality of the sex is not greater 
at this than at any other time. 


* Med. Times and Gaz. 1845. 
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CONCEPTION AND QENKIUTION. 

Generation in the human female, as in all mammals, re- 
quires the congress of the two sexes, in order that the semen, 
the male element of generation, may he brought into contact 
with the ovum, the female element of generation, which has 
already been described. 

The seinen secreted by the testicle of an adult male is a 
viscid, opalescent fluid, forming an emulsion when mixed 
with water, and having a peculiar faint odour, which is attri- 
buted to the secretions which are mixed with it, sucli as 
those from the prostatic fluid and Cowper’s glands. On analy- 
sis it is found to be an albuminous fluid, holding in solution 
various salts, principally phosphates and chlorides, and an 
animal substance, spermatine, analogous to fibrine. Exa- 
mined under a magnifying power of from 400 to 500 diame- 
ters, it consists of a transparent and homogeneous fluid, in 
which are floating a certain number of granules and epithe- 
lial cells, derived from the secretions mixed with it, and the 
characteristic sperm cells and spermatozoa which form its 
essential constituents (fig. 37). The sperm cells are large 
spherical vesicles, each containing from two to eight smaller 
cellSf within which the spermatozoa are developed ; and, as 
these 90 on escape and become free, the sperm cells are only to 
be detected in the testicles themselves, while in semen that 
has been ejaculated they are rarely visible. The large parent 
cell, termed by Robin the male ovule, forms within it several 
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subsidiary cells by the segmentation of its granular contents. 
Witliin these secondary cells, or vesicles of evolution, as they 
are termed, which are believed by Kolliker to be developed 
from the nuclei of the parent cell, the spermatozoa are formed, 
and before ejaculation they may be seen coiled spirally in 
their interior. .The external envelope then disappears, and a 
number of spermat()(^oa, one being formed in each of the 
secondary cells, may sometimies be observed in the interior of 
the original parent cell. Eventually that also is absorbed, 
and the contained sper- 
matozoa become libera- 
ted, and move about freely 
in the seminal fluid. As 
seen under the micro- 
scope, the spermatozoa, 
which exist in healthy 
semen in enormous num- 
bers, present the appear- 
ance of minute particles 
not unlike a tadpole in 
shape. The head is oval 
and flattened, measuring 
about X6T) 0 ^^ 

breadth, and attached to it is a delicate filamentous expansion 
or tail, which tapers to a point so fine that its t ermination 
cannot be seen by the highest powers of the microscope. The 
whole spermatozoon measu^ from to ^-^oth of an inch 

in length. They are observed to be in constant motion, some- 
times very rapid, sometimes more gentle, which is supposed 
to be the means by which they pass upwards through the 
female genital organs. They retain their vitality and power 
of movement for a considerable time after emission, provided 
the semen is kept at a temperature similar to that of the 
body. Under such circumstances they have been observed 
in active motion from forty-eight to seventy-two hours after 
ejaculation, and they have also been seen alive in the testicle 
as long as twenty-four hours after death. In all probability 
they continue active ^ much longer within the generative 
organ?!, as many physiologists have observed them in biti^ies 
ana rabbits in fuB vitality, seven or eight days after copula- 
,tieii. -Abundant leucorrhoeal discharges and acrid vaginal 
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seci-etions destroj- their movements, and may thus cause 
sterility in the female. On account of their mobility, the 
spermatozoa were long considered to be independent aninaal- 
cules, a view which is by no means exploded, and has been 
maintained in modern times by Poiiehet, Joulin, and other 
writers, while Coste, Robin, Kdlliker, &c., liken their motion 
to that of ciliated epithelium. There can be no doubt that 
the fertilising power of the semen is due to the presence of 
the spermatozoa, although some of the older physiologists 
assigned it to the spermatic fluid. Tlie former view, how- 
ever, has l)een' conclusively proved by the experiments of 
Prevost and Dumas, who found that on carefully removing 
the spermatozoa by filtration the semen lost its fecundating 
properties. 

There has been great difference of opinion as to the Sites of 
part of the genital tract in wliich the spermatozoa and the tionr*’* 
ovum come into contact, and in which impregnation, there- 
fore, occurs. Spermatozoa have been observed in all parts 
of the female genital organs in animals killed shortly after 
coitus, especially in the Fallopian tubes, and even on the 
surface of the ovary itself. The phenomena of ovarian 
gestation, and the fact that fecundation has been proved 
to occur in certain animals within the ovary itself, tend 
to support the idea that it may also occur in tlie human 
female before the rupture of the Grraafian follicle. In 
order to do so, however, it is necessary for the spermatozoa 
to penetrate the proper structure of the follicle and the 
epithelial covering of the ovary, and no one has actually seen 
them doing so. Most probably the contact of the sperma- 
tozoa and the ovum occurs very shortly after the rupture of 
the follicle, and in the outer part of the Fallopian tubes. - 
Coste mentions that, unless the ovum is impregnated, it very 
rapidly degenerates after being expelled from the ovary, 
partly by inherent changes in the ovum itself, and partly ^ 
because it then soon becomes invested by an albuminous 
covering which is impermeable to the spennatozoa. He 
believes, therefore, that impregnation can only occur either 
on the surface pf the^o within, the. fimbriated 

^ extremity of the tube. 

The semen is probably carried upwards chiefly by the in- Mode in 
herent mobility of the spermatozoa. It is believed by some 
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that this is assisted by other agencies ; amongst them ar4 
mentioned the peristaltic action of the uterus and Fallo- 
pian tubes, a sort of capillary attracLion effected when the 
walls of the uterus are in close contact, similar to the 
movement of fluid in minute tubes, and also the vibratile 
action of the epitfielium of the uterine mucous membrane 
The action of these in assisting ascent of ihe spermatozoa is 
extremely doubtful, for it is these very agencies which are 
supposed to effect the descent of the ovum, and they can 
hardly act in two opposite ways. The movement of the cilia 
is from within outwards ; it would certainly oppose, rather 
than favour, the progress of the spermatozoa. It must, there- 
fore, be admitted that they ascend chiefly through their own 
powers of motion. They certainly have this property to a 
remarkable extent, for there are numerous cases on record in 
wliich impregnation has occurred 
without penetration, and even 
when the hymen is quite entire, in 
which the semen has simply been 
deposited on the exterior of the 
vulva ^ and in such cases, which 
are far from uncommon, the sper- 
matozoa must have found their 
way through ihe whole length of 
the vagina. The precise method 
in which the spermatozoa effec t 
impregnation was long a matter 
of doubt. It is now, however, 
certain that they actually pene- 
trate the ovum, and reach ite in- 
terior. This has been conclusively proved by the obser- 
vations of Barry, Meissner, and others, who have seen the 
spermatozoa within the external membrane of the ovum 
in rabbets (fig. 38). In some of the invertebrata a canal" 
or opening exists in the zona pellucida, through which 
the spermatozoa pass. No such aperture has yet l)een de- 
monstrated in the ova of mammals, but their existence is far 
from improbable. According to the observations of Newport, 
several spermatozoa enter the ovum, and the greater the 
niiniber that do sti^the more certain fecundation becomes, 
^fter the spermatozoa penetrate the zona pellucida they 
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disintegrate and mingle with the yelk, having, while doing 
so, imparted to it a pow^r of vitality, and initiated its deve- 
lopment into a new being. ^ 

The length of time which elapses before tlie fecundated 
ovum arrives in the cavity of the uterus has not yet been 
ascertained, and it probably varies under different circum- 
stances. It is knawn that in the bitch it may remain eight 
or ten days in the Fallopian tube, in the guinea-pig three or 
four. In tile human female the ovum has never been dis- 
covered in the cavity of the uterus before the tenth or twelfth 
day after impregnation. 

The changes which occur in the human ovum immediately 
before and after impregnation, and during its progress 
through the Fallopian tube, are only known to us by ana- 
logy, as, of course, it is impossible to study them from actual 
observation. We are in possession, however, of accurate 
information of what has been made out in the lower animals, 
and it is reasonable to suppose that similar changes occur in 
man. Immediately after the ovum has passed into the 
Fallopian tube, it is found, to be surrounded by a layer of 
granular* cells, a portion of the lining membrane of the 
Graafian follicle, which was described as the discus proligeriis. 
As it advances along the tube, these surrounding cells dis- 
appear, partly, it is supposed,, by, friction with the walls of 
the tube, and partly by being absorbed to nourish the ovum 
at this stage of its existence, a function which some physio- 
logists attribute to them. Be this as it may, before long 
they are no longer observed, and the zona pellucida itself 
forms the outermost layer of the ovum. When the ovum 
has advanced some distance along the tube, it becomes 
invested with a covering of albuminous material, which is 
deposited around it in successive layers, the thickness of 
which varies in different animals. It is very abundant in 
birds, in whom it forms the familiar white of the egg. In 
some animals it has not been detected, so that its presence in 
the human ovum is uncertain. Where it exists it doubtless 
contributes t(x the nourishment of ti»e egg. Coincident with 
these changes is the disappearance of the geiminal vesicle, 
which soon can no longer be detected. At the same time the 
contained yelk contracts and becomes more solid, retiring, in 
one spot, from close contact with the zona pellucida, and thus 
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forming a species of cavity called by Newport ‘ tlip respiratory 
chamber^ which in some animals has been observed to be filled 
with a transparent liquid. After this occurs the very charac- 
teristic and peculiar phenomenon known as the cleavage of 
the yelk, which results in the formation of the membrane 
from which the foetus is developed. This is preceded by 
the formation at one point of the surface of the yelk of 
a minute transparent globule of a bluish tint, sometimes 
of three or four separate globules which subsequently unite 
into one. This has received the name of the ^ polar ylobule ’ 
(fig. 39), and seems to be formed from the hyaline substance 
of the yelk, from which it soon becomes entirely separated, 
and remains attached to the 
inner surface of the Eona pel- 
lucida. It indicates the point 
at which the segmentation of 
the yelk begins, and where the 
cephalic extremity of the foetus 
will subsequently be placed. I 
According to Robin these 
changes occur in all ova, whether 
they are impregnated or not-, 
but if the ovum is not fccun- 
dated, no further alterations i, zonaPeiiucuia,cwitHiiiiiiKsrc*rinatozoa- 
occur. Supposing impregnation l\ So'^i’oto 
has taken place, a bright clear 

vesielfi, called the vitelline nucleus, very similar in appearance 
to a drop of oil, appears in the centre of the yelk. The 
segmentation of the yelk (fig. 40) commences at the point 
where the polar globule Is situated ; it begins to divide into 
two halves, and at the same time the vitelline nucleus be- 
comes constricted in its centre, and separated into two por- 
tions, one of which forms a centre for each of the halves 


into which the y6lk has divided. Each of these imme- 
diately itself divides into two, as does its contained por- 
tion of the vitelline nucleus, and so on in rapid succession 
until the whole yelk^ is divided into a number of spheres, 
each of which contains its own portion of the vitelline 
nucleus. 

/ % thesse crtiftianuiiis dichotomous divisions the whole 

is* formed into a granular mass which, from its sup- 
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mulberry, lias been named the 
the subdivision of the yelk is 
completed, its sepaiate 
spheres become convert- 
ed i^jto cells, consisting 
of a .fine membrane 
wifti granular contents. 
These cells unite by 
their edges to form a 
continuous membrane 
(fig. 41), which, through 
the expansion of the 
muriform body by fluid 
which forms its interior, 
is distended until it 
forms a continuous lin- 
ing to the zona pellu- 
cida. This is in fact the 
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from which the foetus is developed. By this time the ovum 

has reached the uterus, and, before proceeding to consider mem- 
brane. 

Fig. 41. 
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the farther changes which it undergoes, it will be well to 
study the alteration which the stimulus, of impregnation 
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lifis sot Oil foot in tlie mucous membrane of the uterus, in 
order to prepare it for the reception and growth of its 
contents. 

Changes Even before the ovum reaches the uterus its "entire lining 
in the membrane becomes thickened and vascular, so that its oppos- 
mucous ing surfaces entirely fill the uterine cavity, Tliese changes 
conTeq™”n\ same ill kind, althougli more marked 

on preg and extensive in degree, as the alterations which are pre- 
nancy. sumed to take place in the mucous membrane of the uterus 
in connection with each menstrual period. The result is the 
formation of a distinct membrane, which affords to the ovum 
a safe anchorage and protection, until its connections with 
the utei iis are more fully developed. After delivery, tliis 
membrane, which is Ity that time quite altered in appearance, 
is at least partially thrown off with the ovum, on which 
account it has received the name of the decidua^ or cadiica. 
The decidua consists of two principal portions, which, in 
Divisions early pregnancy, are separated from each other by a consi- 
cfduT derable interspace. One of these, called tlie decidua vera, 
lines the entire uterine cavity, and is,^ao doubt, tlie original 
mucous lining of the uterus greatly hypertrophied. The 
second, the decidua rejlexa, is closely applied round the ovum 
itself ; and we shall presently see that it is probably formed by 
the sprouting of the decidua vera around the ovum at the 
point on which the latter rests, so that it eventually surrounds 
it completely. As the ovum expands, tlie newly grown portion 
of mucous membrane is, of course, stretched by the increas- 
ing ovum, until it comes everywhere into contact with the 
decidua vei^, with which it firmly unites. Af^er the third 
month of pregnancy true union has occurred, and the two 
layers of decidua are no longer separate. The decidua 
serotina, which is describe as a third portion, is merely 
that pait of the decidua vera oh which the ovum rests, and 
where the placenta is eventually developed. 

Views of It is needless to refer to the various views which have been 
^d^JeSu iniatomists as to the structure and formation of tlie 

Hunter. d^cidua. The one taught by John Hunter was loifg be- 
beved to be correct, and down to a recent date it received 
the adherence of m^st physiologists. He believed the decidua o 
' Jie an iuflareiriatury exudation wliich, on account of the 
sthiiulus of pregnancy, was thrown out all over the cavity 
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of the uterus, and soon formed a distinct lining membrane to 
it. When the impregnated ovum reached the uterine orifice 
of the Fallopian tube it found its entrance barred by this new 
membrane, which accordingly it pushed before it. TPhis 
separated portion formed a covering to the ovum, and became 
the decidua reflexa, while a fresh exudation took place at 
that portion of the uterine wall whichi was thus laid bare, 
and this became the decidua vera. William Hunter, however, 
had much more correct views of the decidua, the accuracy of 


Fig. 42, 



ABOIlTED OVUM OP ABOTJT PORTT DAYS, SHOWING TUB TRIANGtJLAB SHAPE OP 
THE DECIDUA (WHICH IS LAID OPJKN), AND THE AJ'EHTUBE OF IHK KAUDPIAX 
UBE^ 


which were at the time much contested, but which have 
recently received full recognition, and are now almost uni- 
versally adopted. He describes the decidua in ^ his earlier 
writings as an .hypertrophy of the uterine mucousi membrane 
itself, a view wfaich is now held by nearly all physiologists. 

^ *When the decidua is first formed it is a holloW' triangular Structure 
sac lining the uterine cavity (fig. 42), and having three 
openings into it, those of the Fallopian tubes at its upper 
angles, and one, corresponding to the internal os uteri, below. 

If, however, as is generally the case, the membrane is thick 
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and pulpy, these are closed up and can no longer be detected. 
In early pregnancy it is well marked and strongly de- 
veloped, and continues to grow up to the third month of 
utero-gestation. After that time, however, it commences to 
atrophy, its adhesion with the uterine walls lessens, it 
becomes thin and^transparent, and is ready for expulsion 
when delivery is effected. When it is most developed, a 
careful examination of the decidua enables us to detect 
in it all the elements of tlie uterine mucous membrane 
greatly hypertrophied. Its substance chiefly consists of 
large round or oval nucleated cells and elongated fibres, 
mixed with the tubular uterine gland ducts, which are 
much elongated and filled with cylindrical epithelium 
cells, and a small quantity of milky fluid. According to 
Friedlander the decidua is divisible into two layers; the 
innermost being formed out of the connective tissue of 
the mucous membrane, the deeper seated, in contact with 
the uterine walls, being formed out of flattened or compressed 
gland ducts. In an early abortion the extremities of these 
may be observed by a lens on the external or uterine surface 
of the decidua, occupying the sumniit of minute projections, 
separated from each other by depressions. If these projections 
are bisected they will be found to contain little cavities, 
filled with lactescent fluid, which were first described by Mont- 
gomery of Dublin, and are known as ^ Montgomery’s cups.’ 
They arc in fact the dilated canals of the uterine tubiilar 
glands. On the internal surface of such an early decidua a 
number of shallow depressions may be made out, which are 
the open mouths of these same ducts. 

When the impregnated ovum reaches the uterine cavity 
it soon ’oecomes imbedded in the folds of the hypertrophied 
mucous membrane, which almost entirely fills the uterine 
cavity. As a rule it is attached to some point near the 
opening of the Fallopian tube, the turgescence of the folds 
of muco\is membrane preventing its descent to the lower 
part of the uterus ; in exceptional circumstances, however, 
as in women who have borne many children, and haiie a 
more than usually dilated uterine cavity, it may fix itself 
at a point mucli nearer the internal os uteri. According 
to the now generally-deceived opinion of Coste, the mucous 
ihepabranc the ovum soon begins to sprout 
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around it, and gradually extends until it eventually 
completely covers the ovum (figs. 43-45), and forms the 
decidua reflexa. Coste describes, under the name of the 
umbilicus, a small depression at the most prominent 

Fig. 43. Jig. 44. 




FORMATION OP DEfIDUA. 

(Tbc (locidiia is colonrecl block, the 
ovni*r is wprcsciittid as engagcfl 
iK'twoc'ii two projecting folds of 
niciiibriiDC.) 


PllOJECnNa FOLDS OF NKMIMlANE 
GIIOWINO tTP ABOUND THK OVUM. 


pai’t of tlfe ovum, which he considers to be the indication 
of the point where the complete junction of the developed 

decidua reflexa- is effected. There 
Flit. 45. some objections to this theory, 

for no one has seen the decidua 
reflexa incomplete and in the pro- 
cess of formation, and, on examin- 
ing its external surface, that is, the 
one farthest from the' ovum, its 
microscopical appearance is iden- 
tical with that of the inner surface 
of the decidua vera. To meet these 
difficulties, Weber and G-oodsir, 
whose views have been adopted by 
Priestley, contended that the , de- 
cidua reflexa is « the primary lamina 
* of the mucous membrane, which, 

when the ovum enters the uterus, separates in .two thirds of 
,its extent from the layers beneath it, to adhere to the ovum ; 
the remaining third remains attached, and forms a centre of 
mitrition.” According to this view the decidim vera would be 
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a subsequent growth over the separated portion, and the de- 
cidua serotina the portion of the primary lamina which 
remained attached. In this way the fact of the opposed 
surfaces of the decidua vera and reliexa being identical in 
structure would be accounted for. Tlie difficulty which this 
theory is intended* to meet, however, does not seem so great 
as is supposed, for if, as is likely, it is only the epithelial or 
internal surface of the mucous mernbi'ane which sprouts 
over the ovum, and not its deeper layers, the facts of the 
case would be sufficiently met by Coste’s view. 

Up to the third month of pregnancy the decidua reflexa 


Fig. i6. 



AN OVUM IlEMOVED FROM UTERUS, AND FART OF THE DECIDUA VERA CUT AWAY. 

a. Decidua vera, allowing the follicles opening on its inner sarfaco. b. Inner 
extremis of Fallopian tube. c. Flap of decidua reliexa. d. Ovum. 

and vera frire not in close contact, and there may even be a con- 
siderable interspace between them, which sometimes contains 
a small quantity of mucous fluid, called by some the hydro- 
perione. This fact may acconut for the curious circumstance, 
of which many instances are on record, that a uterine sound may 
sometimes be passed into a gravid uterus in the early months 
of pregnancy without necessarily piroducing abortion, and also 
for the occasional occurrence of menstruation after epneep- 
th.n (fig, 46 ^. Eventually, by the growth of the ovum, the 
decidua reflexa comes closely into contact with the vera, so 
that tlie two beeoqae intimately blended and inseparable. 

, tiicy advances the decidua alters in appearance 
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and becomes fibrous and thin. In the later months of 
utero-gestation fatty degeneration of its structure com- 
mences, its vessels and glands become obliterated, and ^its 
adhesion to the uterine walls is lessened, so as to prepare it 
for separation. As we shall subsequently see, this fatty 
degeneration was assumed by Simpson •to be the determining 
cause of laboui- at term. * • 

It was long believed that the entire decidua was thrown 
off with the membranes after labour, leaving tlie muscular 
coat of the uterus bare and denuded, over which a new 
mucous membrane was formed during convalescence. Accord- 
ing to liobin,^ whose views are corroborated by Priestley, no 
such denudation of the muscular tissue of the uterus eyer 
occurs, but a portion of the decidua always remains attached 
to the interior of the uterus after delivery. ‘ After the fourth 
month of pregnancy they believe that a new mucous 
membrane is formed under the decidua, which remains in a 
somewhat imperfect condition until after delivery, when 
it rapidly develppes and assumes the proper functions 
of the mucous lining of the uterus. liobin also believes 
that thaf portion of the decidua which covers the placen- 
tal site, the so-called decidua serotina, is not thrown off 
with the membranes, like the decidua vera and reflexa, but 
remains attached in its integrity to the uterine walls, a thin 
layer of it only being expelled with the placenta, on which 
it may be. observed. Dimcan,* however, entirely dissents 
from these views, and does not admit the formation of a 
new mucous membrane during the later months of utero- 
gestation. He believes, indeed, that the greater portion 
of the decidua is thrown off, but that part remains at- 
tached, and from this the fresh mucous membrane is de- 
veloped. . This view is similar to that of Spiegalberg, who 
believes tliat the portion of the decidua' that is expelled 
is the more superficial of the two layers described by Fried- 
lander, composed chiefly of the epithelial elements, while 
the deeper or glandular layer remains attached to the walls of 
the uterus. From the epithelium of the glands themselves 
a new epithelial layer is rapidly developed after delivery, to 
, replace that expelled with the membranes. This theory 

* Mhnoires de CAcad. 'imjK do Med.j 1861. 

• Besearches in ObsieiricSt p. 186, et seq. 
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bears on tlie well-known analogy of the uterus after delivery 
Analogy to the stump of an amputated limb ; an old simile, princi- 
tprior of ' based on the erroneous theory that the whole muscular 

the uterus lining of the uterus was laid bare. This, as we have seen, is 
livery to ii^t the case, but tjie simile so far holds good that the mucous 
of an^am^ lining is deprived of its epithelial covering, and this fact, 
put<itccl together with the efistence of numerous open veins on the 
limb. interior of the uterus, readily explains the extreme suscepti- 
bility to septic absorption which forms so peculiar a charac- 
teristic of the puerperal state. 

Changes in Before we commenced the study of the decidua we had 
thoo\um. impregnated ovum into the uterine cavity, and 

described the formation of the blastodermic membrane by the 
junction of the cells of the muriform body. We must now 
proceed to consider the further changes which result in the 
development of the foetus, and of the membranes that sur- 
round it. It would be quite out of place in a work of this 
kind to enter into the subject of embryology at any length, 
and we must therefore be content with such details as arc of 
importance from a practical point of view. 

Division The blastodermic membrane, which forms a*complete 
blastoder- spherical lining to the ovum, between the yelk and the zona 
mic mem- pellucida, soon divides into two layers, the most external, 
called the serousj and an internal, Or mucous^ layer, and 
between them is subsequently developed a third, or 
cular layer. From these three spherical membranes are 
formed the entire foetus; the serous layer giving origin 
to the bones, muscles, and integuments, the nervous system, 
tlie serous membranes, and the amnion ; the mucous form- 
ing the mucous membranes and the alimentary canal, and 
the vascidar the circulating system. 

The ;irrii Almost immediate<ly a^r the separation of the blasto- 
gerruirui- dermic membrane into layers,^ne part of it becomes thick- 
ened by the aggregation of cells, and is called the area 
O^rmi/nativa. This is at first round and then oval in shape, 
and in its centre the first trace of the foetus may be detected 
in Uie form of a narrow straight line, the pHmitive k^ace. 
yurronnding it are some cells more translucent than those of 
the rest of the area^^erminativa, and hence called., the a/rea , 
* Pellucid (I 4:7'^, fjjrj each side of the primitive trace two 

otevated ridges soon arise, the laviince doreales^ which grsklu- 
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ally unite posteriorly so as to form a cavity within which the 
cerebro-spinal column is subsequently developed. Anteriorly 
they also join to form the thoracic and abdominal cavitieg. 
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T)IA(3I{AM OF AKBA GERMINATIVA, SHOWING THE PllUUTIVB THACB AND 
A3UEA PEIiLUCIDA. 

enclosing portions of the serous layer, from which the serou s 
membranes of the body are developed. The minute embryo 
thus formed soon curves on itself, with its cdnvexity outwards, 
and a distinct thickening is observed at one end, which is 

subsequently developed into 
the cephalic extremity of the 
f ... .V foetus, while, at its other end, a 

thickening less marked in de- 
gree forms the caudal extremity. 

At each of these points, Formation 
very soon after the formation 
of the embryo, the serous layer 
may be observed to project in 
the form of two hollow pro- 
cesses, which gradually arch 
u j over the dorsal surface of the 

DEVELOPMENT OF THE AMNION. fc&tus, uutil thcy lueet cach 

1. Vltt lliiic niombninc. 2. External layer of other and fotm a COmulete 
bJiistodermlc membrane. 3. Internal Jayerd ^ 

forming the umbilical vesicle, 4. Umbilical serOUS CnVClope tO it* At the 
vcssi^ls. 6. Projectionssformug amnion. * 

6. AUantoie. Ventral surface these processes 

are separated from each other 
by the whole length of the embryo, but they here also gradually 
approach each other, and eventually surround what is subse- 
quently the umbilical cord, and blend with the integument of 
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the fetus at tlie point of its insertion. In this way is formed 
the amnion (lig. 48), the most internal of the membranes 
ejiveloping the fetus, which we shall presently study more in 
detail. It soon becomes distended with fluid, the liqiwr 
amnii^ and as this increases in amount it separates the 
amnion more an3 more from the fetus wmich it surrounds. 
Changes in During this tifl^e the innermost or mucous li ^er of the 
cous"layep. hlastodennic^ iftfiinbraiife is also developing^ two projections 
at either extremity of the fetus, and these graSu^^pproach 
each other anteriorly. As the mucous layer is in contact with 
the yelk^ when these meet they have the etfect of dividing 
the yelk into two portions. One, and the smaller of the 


Kg. 49. 



4 

1. Exo . chorion. 2. External layer of Mantodorniic mombrano. ;i. Uni)>i]jciil 
vesicle. 4. Its vessels. $. Amnlou. 6. Bmbryon. 7. Allantois iucrri^iiig in size. 

two, forltns eventually the intestinal , canal of the fetu^; 
the other, and much. the larger, contains the greater 
of the^yelj, and forms the ephemeral structure known 
The uni- as the nmhilual vesicle^ from which the fetus derives the 
vessel. portion of its nourishment at the early stage of its 

existence. Itrf Communication with the Abdonpnal cavity of 
the fetus is throu^ the constricted portion at the point of 
division called the vitdline d/uct (fig. 49). An artery and vein, 
the (nitphalo-'irmentericj ramify bn the vesicle and its duct. 

As the amnion increases in size, it pushes back the 
/ umbilical vesiclp towards the external membrane of t^e 
ovum, between' which and the amnion it lies (fig. 50) ; and 
tUe allantois, presently to'be' described, is developed, it 
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ceases to be of any use, and rapicilv shrinks and dwindles, 
away. As a rule no traces of it can be found after the 
fourth month of utero-gestation. The 
^ Pig. CO. cavity of the umbilical vesicle is fillecl 

with a yellowish fluid, containing many 
oil and fiit globules, similar to the yelk 
of an egg, which it r^resents. 

Somewhere about the twentieth day The alUn 
after conception a small vesicle is formed 
towards the caudal extremity of the fee- 
tus, which is called the allantois. It 
is well developed and persistent in many 
YooPABOLTTWESTr- of thc lowcr ahimals, but in man it 
a. Cl mon. h. Amnion. IS merely a temporary structure, and dis- 
i .f chorion. appears after it has fulfilled its functions. 

^ Tide oi liuSis. study, therefore, in * the human i*ace 

has been a matter of difficulty, and it waa 
long before wo were possessed of any very reliable information 
regarding it. There has been and is some difference of opinion 
as to its precise mode of origin. The most'geperally received 
opinion is^hat it begins as a diverticulum. IFoSHthe^ 
part of the inte^n?d_<5a&al, while others think that it may 
be first seen in the form of two solid elevations at the Ipwer 
and anterior part of the foetus, which unite and soon become 
hollowed into a vesicle t and that these are formed, not out 
of either layer of the blastgdermic membranes, but from a 
separate oxtass of. cells, like the heart and great vessels. The 
vesicle, at first spherical, rapidly developes and becomes 
pyriform . in shape, while, by a process of constriction, simi- 
lar to that which occurs in the viteilus to form the umbili- 


cal vesicle, it becomtfs divided in to. tw o parts, communicating 
with each oj^her, the smaller of thenTTbeing eventually 
developed The laiger portion, 

leaving the. abdominal cavity along with' the vitelline duct, 
rapidly grows until ,it comes into contact witli the^ inost 
extejnal ovular membrane, tie chorion, over the ^^tire inner 


surface of which it spreads. In this part vessels soon deve- 
lope themselves : namely, tlie two umbilical arteries,, derived 
^from the abdominal aorta, and two umbilical veins, one of 
which subseq;uently disappeare ; and these, along with the 
vitelline duct and the pedicle of the allantoto, goto form the 
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umbilical cord. . The main and very important function of 
tlie allantois, therefore, is to cany the foetal vessels up to the 
chorion, over the interior of which they spread, and enter tlie 
cfiorionic villi, part of which are subsequently developed into 
the placenta. Besides this purpose, tlje allantois, at a very 
early' period, may receive the excr etion ^ of the foetus, and 
serve as an excrementitious organ. According to Cuzeaiix, 
scarcely a trace of the allantois can be seen a few days after 
its formation. Its lo^er part or pedicle, however, long re- 
mains distinct, and fonns part of the umbilical cord, and 
traces of it may be found even in adult life in the form 


Fig. Cl. 



1 . ExO'Ctiorion. 2. External layer of the blnetoderinic ninmbrnn '. 3. Allantois. 

4. Umbilical vesicle. C. Amnion. 6. Embryon. 7. Pedicle of Allantuis. 

of the uiachus, whicli really is the dwindled pedicle, and 
forms one of the ligaments of the bladder. 

Between the chorion and amnion is often found a gelati- 
nous fluid, with minute filamentous processes traversing it, 
called by Velpeau the , corps reticule^ which is not met with 
until the allantois conifes ifito contact with the chorion, and 
which seems to formed out of the tissue of th^t vesicle. 
It is analogous to the so-called Wharton’s jelly found in 
the umbilical cord. When first formed it is highly vascu- 
lar, .but the vessels entirely disappear after the placenta is 
formed, and the ^mainder of the chorionic villi atrophy.. 
Someiiraf^^^ it in considerable quantities, and should 

chorion rupture ht the end of pregnancy, it may escape 
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and give rise to an erroneous impression that the liquor 
amnii has been discharged. 

Before proceeding to consider the foetal envelopes more 
at length, it may be useful to recapitulate the structures 
already alluded to as forming tlie early ovum. In this we 
find " • 

1. The embryo itself. • 

2. A fluid, the liquor amnii^ in which it floats. 

3. The amnion^ a 'purely fmtal membrane surrounding 
the embryo, and containing the liquor amnii. 

4. Tlie umlnlical vesicle, containing the greater portion 
of the yelk, serving as a source of nutrition to the early 
embryo through the vitelline duct^ and in which ramify the 
omphalo-mesenteric vessels. 

5. The allantois, a vesicte proceeding from the caudal 
extremity of the embryo^ spreading itself over the interior 
of the ovum, and serving as a channel of vascular commu- 
nication between the chorion and the foetus, through the 
umbilical vessels. 

6. An interspace between the outer layer of the ovum 
and the atflnion, in which is contained the UTrtbilical vesicle 
and allantois, and the corps reticule of Velpeau. 

7. The outer layer of the ovum, along with the albu- 
minous secretion with which it is covered, forming the 
chorion and placenta. 

The amnion is the most internal of the two membranes 
surrounding the foetus ; its origin at an early period of 
fmtal life has already been described. It is a perfectly 
smooth, transparent, but tough membrane, continuous with 
tlie integument of the foetus at , the insei'tion of the um- 
bilical cord, round which it forms a sheath. Soon after it 
is formed it becomes distended with a fluid, the liquor amnii, 
in which the foetus is suspended and floats. This fluid 
increases gradually in quantity, distending, the amnion as 
it does so, until this is brought mto contact with the inner 
surface of the chorion, from which it wafe at firat ^separated 
by a censiderable interspace. ' 

The internal surface of the amnion is smooth and glis- 
Jiening, and on microscopic examination it is found to consist 
of a layer of flattened cells, each containing a large nucleus. 
These rest on a stratum of fibrous tissue which gives to the 
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membrane ifs toughness, and by which it is attached to the ‘ 
inner surfa-6e of the chorion. It is entirely destitute of 
vessels, nerves, and lymphatics. The quantity of the liquor 
amnii varies much at diflFerent periods of pregnancy. In the 
early months it is relatively greater in amount than the feetus, 
which it outweighs. As pregnancy advances the weight of the 
fetus becomes four or five times greater than that of the liquor 
amnii, although the actu^d quantity of fluid increases during 
tlie wliole period of gestation. The amount of fluid varies 
much in different pregnancies. Sometimes there is compa- 
ratively little, while at others the quantity is immense, reach- 
ing several pounds in weight, greatly distending the uterus, 
and thus, it may be, producing difficulty in labour. 

At first the liquid is clear and limpid. As pregnancy 
advances it becomes more turbid an d dense , from the ad- 
mixture of epithelial debris derived from the cutaneous 
surface of the fetus. In some cases, without actual disease, 
it may be dark green in colour, and thick and tenacious in 
consistency ; it has a peculiar heavy odour, and it consists 
chemically of water containing albumen, ’with various salts, 
principally phosphates and chlorides. ^ 

The source of the liquor amnii has been much disputed. 
Some maintain that it is derived chiefly from the fetus, a view * 
sufficiently disproved by the fact that the liquor amnii 
continues to increase in amount after the death or atrophy of 
the fetus. Burdach believes. that it is Secreted by the inter-, 
nal surface of the uterus, and anives in the cavity of the 
amnion by transudation tbi‘Ough the membrane. , Priestley — 
and thif #^ems the most probable hypothesis — ^thinks that it 
is secreted . by the epithelial cells lining the membrane, 
which become distended with fluid, burst, and pour their 
contents into the Smnlotic cavity. 

The most obvious u»erOf the liquor amnii is to afford a 
fluid mediiim iil wjuch the fetus floats, and so is pro- 
tected frSqpt'^he ^Qcks and jars to which it would othe^wige 
be subjected, fimH^from uS due pressur e from the uterine 
walls. By di^onding the uterus, i t saves the uterine walk 
froln injury, which the movemerits^bf the foetus might 
- otherwise inflict, ^nd the foe|.us is thiis also enabled to change 
its posit icKi The faciUty with wBch version by 

"-ssBAferrml manipulation can be eflfected depends entirely on 
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the mobility of the ftetus in the fluid wliicli surrounds it. 

Some have also supposed that it prevents the foetus, in the 
early months of pregnancy, from forming adhesions to the 
amnion. In labour it is of great service, by lubri catin g tlie* 
passages, but chiefly by forming, with tiie membranes, a 
fluid we dge, which dilates or opens up the circle of tlie os 
uteri. ' • 

The chorion is the more external of the truly foetal mem- The cho- 
branes, although external to it is the decidua, having a 
strictly maternal origin. 

The chorion is a perfectly closed sac, its external surface, 
in contact with the decidua, being rougli and shaggy from 
the development of villi (fig. 50), its internai smooth and The primi- 
sliining. As the ovum passes along the Fallopian tube 
it receives, as we have seen, an albuminous coating, and 
this, witli the zona pellucida, is developed into a temporary 
stoicture, the primitive charjon. On its external surface 
villous prominences soon appear, which have no ascertained 
structure, and which seem to nourish the early ovum by 
endosmotic absorption from the mucous membrane of the 
uterus. Some twelve days after conception, when the blas- 
todermic membrane is formed, the true chorion appears, 

This is, in fact, formed by the external or serous layer of chorion, 
the blastodermic membrane, which everywhere lines the 
zona pellucida or primitive chorion, and, by pressure, causes 
its absorption and disappearance. On the surface of the 
true chorion thus formed, which is now the external envelope 
of the ovum, villi soon begin to appear. 

These villi are hollow projections like the fingers of a formation 
glove, which ai e raised up from the surface of the chorion (the of the yilli. 
hollows looking into the chorionic cavity), and they cover the 
whole external surface of the ovum, so as to give it the 
peculiar shaggy appearance ohs^yed in early abortions. 

They push themselves into the substance of the. decidua, 
with which they become soon so firmly united that they 
cannot be separated without laceration. At first tfeey are 

non-vascular. but soon the allantois, ’ previously of*°hTar- 
described, reaches the inner surface of'tJi^ and 

spreads itself over tlie whole of it. Each villns now Morion? 
’receives a s eparate a rtery a nd ve in, which gives off a 
branch to each of the subdivisions into which the villus 
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divides. These vessels are encased in a fine sheatli of 
the' allantois, which enters the villus along with them 
and forms a lining to it, described by some as the ^ndp- 
ejlgxipn ; the external membrane of the villus, derived from 
'the serous layer of the blastodermic membrane, being called 
the € xo~choi:io n, ' The artery and vein lie side by side in the 
centre of the villus and anastomose at its extremity, each 
villus thus having a separate circulation. 

Growth As soon as the union of the allantois with the chorion 

phy o/*tIi< effected, the villi grow very rapidly, give off 

villi. branches,' which, in their turn, give off secondary branches, 
and so form root-like processes of great complexity. In the 
early months of gestation they exist equally over the whole 
surface of the ovum. As pregnancy advances, however, those 
which are in contact with the decidua reflexa s hriva L u p 
and dis app ear, being no longer required for the nutrition of 
the ovum. The chorion and decidua thus come into close 
contact, being united together by fibrous shreds, wliich, on 
microscopic examination, even up to the end of pregnancy, 
are found to consist of the atrophied villi. A certain num- 
ber of the villi, viz. tboso_ which are in contactf with the 
d ecidua serotin a. instead of dwindling away greatly 

in size, and eventually devolope into the organ by whicfj the 
foetus is nourished — the 'placenta. 

Form of This important organ serves the purpose of supplying 
the pla- nutriment to, and aerating the blood of, the foetus, and on its 
animals, integrity the existence of the foetus depends. It is met with 
in all mammals, but is very different in form and arrangement 
in different classes. Thus, in the sow, mare, and in the 
cetacea, it is diffused over the whole interior of the uterus ; 
in the ruminants it is divided into anumber of separate small 
masses, scattered here and there over tbe uterine walls; 
while in the carnivora ii forms a zone or belt round the 
uterine cavity. In the human race the placenta is in the 
form of a cim idax m ass, attached generally to some part of 
Form of the uterus hear the orifices of the FallopignMbiibeSj but 
centA^hi situated anywhere in the uterine xavitj;, even 

man ovcr the internal 03 -*uteri. As it is expelled after delivery 
, with the foetal membranes attached to it, and as the aper- 
• tra?e.m <bmaponds to the os uteri, we can generally 
Hdeiermioe pretty accurately the situation in which the pla- 
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centa was placed by examining them afrer expulsion. The ’ma- 
ternal surface of the placenta is somewhat convex, the foetal 
concave. Its size varies greatly in different cases, and it^is 
usually largest when the child is big, but not necessarily so. 
Its average diameter is from 6 to 8 inches, its weight from’ 
1 8 to 24 oz., but, in excepCTonal corses , it has been found 
to weigh several pounds. AbnorrnaWties of form are 
not very rare. Thus, the placenta has been found to be 
divided into two distinct parts, a form said by Professor 
'I'lirner to be normal in certain genera of monkeys: or 
smaller supplementary placent® (placentas succentaria;), 
may exist round a central mass. These variations of shape* 
are only of importance in consequence of a risk of part 
of the detached placenta being left in iitero after deli- 
very, and giving rise to septicasmia or secondary lurmor- 
riiage. The foetal membranes cover the whole foetal sur- 
face of the placenta, being reflected from its edges so as 
to line the ut eri ne c avity, and being expelled with it after 
difllvery, Th"ey alsoTea ve it at the insei*tion of the cord, to 
which they form a sheath* The cord is generally attached 
near the centre of the placenta, and from its insertion the um- 
bilical vessels may be seen dividing and radiating over the 
whole foetal surface. 

The maternal surface is rough and divided by numero us 
sulci, which are best .seen if the placenta is rendered 
convex, so as to resemble its condition when attached to 
the uterus. A careful examination shows that a delicate 
membrane covers the entire maternal surface, unites Ihe 
sulci together, and dips down between them. This is, 
in fact, the cellular layer of the decidua serotina, wliicli 
is separated and expelled 'wifh' the placenta, the deeper 
layer remaining attached in utero. Numerous small open- 
ings may be seen on the surface, which ai‘e the apertures 
of the veins torn off from the uterusj as also those of some 
arteries, which, after taking several sharp tunas, open sud- 
denly into the substance of the organ. 

A» regards the minute structure of the is cer- 

tain that it consists essentially of two distinct’ portions, one 
J^cetak consisting of the greatly l^pertrophied chorionic villi, 
with their contained vussclsv'^llfeBr^ry the fetal blood "so 
as to bring it into intimate relation with the inatemal blood, 
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and thus admit of the necessary clianges occurring in it con- 
nected with the nutrition of the fnetiis ; and the other mcder^ 
nal, formed out of the d ecidua serotina tod the maternal 
blood-vessels. These two portions are in the human female 
so intimately blended as to form the single deciduous organ 
which is thrown off after delivery. These main facts are 
admitted by all, butp considerable differences of opinion still 
exist among anatomists as to the precise arrangement of 


Fig. 52. 
/ ft 



. FtAf'ENtAI# VILLUS, OBKATI.Y MAGNIFIED. 

1, 3. Placental vessels, forming tcnninal loops. 3. Chorion tissue, forming external 
walls of villus. 4. Pisshc surrounding vessels. 

these parts. In the following sketch of the subject I shall des- 
cribe the views most ^nerally entertained, merely briefly in- 
dicating the poiidfte which are contested by various authorities. 
Fcetol por- The foetaf |H>rtian of ^ the placenta consists -essentially 
pTwenta.*^ ultimate > ramifications of the chorion AuUi, which 

may be seen on; microscopic examination in the form of 
cluh-shap^ di^it ati'on ^ which are given off at every possible 
from the stem of "a parent trunk, just like the branches ^ 
of a playit. Witmn the transparent walls of the villi the 
' iipapil lary tube s of the contained vessels may be seen lying, dis- 
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tended witli blood, and presenting an appearance not unlike 
loops of small intestine. These capillaries are the terminal 
ramifications of the iirr^licnl and which, 

after reaching the site of the placenta, divide and» sub- 
divide until they at last form an immense number of minute 
capillary vessels, with their convexities looking towards the 
maternal portion of the placenta, each l^erminal loop being 
contained in one of the digitations of the chorionic villi. 
Each arterial twig is accompanied by a corresponding venous 
branch, which unites with it to form the terminal arch or 
loop (fig. 52). The foetal blood is carried thi’ough these 


Eiff. sa. 



a. Tonninal villus fif foetal tuft, minutely iujocted. ft. Its nucleated non- 
vosculfU' sheath. 

arterial twigs to the villi, where it comes into intimate con- 
tact with the mat^naljjloo^, in consequence of the anatomi- 
cal arrangements presently to be described ; but the two do 
not directly mix, as the older physiologists believed, for 
none of the maternal blood ^©scap^^^when^Jihe_umbilical 
cord i ^ cu t, nor can the minutest inje^dns ^ through the 
fmtal vessels be made to pass into the n^ernal vascular 
system, or vice versa. In addition to the termina- 

tions.of the umbilical vessels, Farre and van der 

Kolk have described another set of capillary Vjesgrels in con- 
, nection with each villus (fig. 53). This conaiate of a very 
fine net-work covering each villus, and very different in 
appearance from the convoluted vessels lying in its interior, 
which are the only ones WhicfiTi'ave been usually described. 
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Dr, Farrfi believes that these vesst^ls only exist in the early 
iiioiillis of pregnancy, and that lluy subsiKiuently disappear 
as pregnancy advances. Priestley ^ suggests that they may 
not )>e vessids at all, but lymphatics, which may possibly 
absorb nutrient material from tlie mother’s blood and throw it 
into the foetal vascuLxr system. The existeiiec of lyinpiiatics, 
or nei ’veSi. in the placenta, however, has nev er been demo n- 
strated, and they are believed not to exist. 

Mjiteriiiil As generally describe<i, the maternal portion of the pla- 
thrpla-^^ centa consists of la^i ^ cavitie s, or of a j>ingle l arge cavity, 
ceiita. which contains the maternal blood, and into which the villi 


Pig. 54. 



0, a. Chorion, t, b. Beoldna. c, <', c. Oriflccis of uterine sinuses. 

of the chorion pen6trate''(fig. 64). Into this maternal part 
of tlie viscus the curling arteries of the uterus pour tlioir 
blood, which is collected from it by the uterine sinuses. 
The villi of ;the chorion, therefore, are suspended in a sac 
filled with materjial hldod, which penetrates freely between 
them, and is htooght into veiy intimate contact with them. 

J^'hn Reijii^ieved that only the de licate internal Jlining 
ot the maternal vessels entered the substance of the pl acenta 
to foim the sac just spoken ;of. Into this the villi project,^ 
pushing Oefjve- Qi^m the membrane forming the limiting 

' ' The Oravid Uterus, p. 52 , 
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Fig. 65. 



DIAGTMlVr IJ.r.l'aniATlNG '1*1113 MODK JK WHICH A 
I’T.ACJSN'rAL VrrjA'S DlilllVKS A COVKIITXO PllOSt 
'niJ3 VASCUIAU HYSI'lilM OP THM MOTH12U, 


wall of the placental sinuses, eacli of them in this way 
receiving' an investment, just as the fingers of a band are 
covered by a glove (fig. 55). 

This view is partially corroborated by Professor Turner,* Theory of 
who found, however, that all the chorion villi do not receive 

this investment, as Eeid 
described. Schroeder van 
der Kolk and Goodsir 
(fig. 56) were of opinion 
that not only were the 
maternal blood-vessels con- 
tinued into the substance of 
the placenta,, but also into 
the processes of the deci- 
dua, which accompanied the 
vessels andTWr^^pfoI^^J^S® J 
Zjjsx Baok...^villus so as to 

,r.„ 1 separate it from the limit- 

er. Villus liuviiig throe tenmiittl digititions pro- * 

6. Cavity of tiic mothor’R vessel, ixig membrane of the ma- 

c. Dotted lines nepreaenting coat pf vessel. ® 

ternal sinuses.. Each villus 
would thus be covered with two layers of fine tissue, one 
from the internal lining membrane of the maternal blood- 
vessels, the other from the epithelial 
cells of the decidua. 

Farre, however, does not think 
the decidua passes into the placenta 
in the manner described, but that 
the blood directly 

vilir without any such limitation. 

The result, howevgr, is the same 
whicbovef view is adopted, for in each 
v ill project fr ssliisto 
tl m mother^s bloo ci, winch oirciilatea 
aroi ind them on every ^de. 

The existence of the maternal 
sinus * system in tbe placenta^ is 


Fig. .'ill. 



Theory of 
Farre. 


THJ3 KXTllEMlTV OP A I*LACISKTAL 
VTLTiUS, Ain’JSU GOOrDSlR. 

a. External 


culnr syst' til of WeboO- 

b. Extomal ccHh of Villus derived 

from decidua. 

c. e. Nuclei of ditto. 

d. The space; between the mater- 

nal Olid fintnl poHioiia of 
Villus.. 

e. Its internal membrane. 

/. Its internal cells. 

g. Tho^oop of umbilical vessels. 


altogether denied, of 


emiijeuce vhose views* ^;Vo*thy of 
careful consideration. Pros^nent amongst these' is Dr. 


Jour, of Anat. aTidThys, vol. vii. 
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Braxton Hicks,' who has lately written an elaborate paper 
on the subject. He holds that tliere is no evidence to prove 
tlijit tlie maternal blood is poured out into a cavity in wliicti 
the chorion villi float, and he believes that the curling 
arteries, instead of entering tlie so-called maternal portion 
of the placenta, teftoinate^-in the se>nt^ The 

hypci-trophied chorion villi at the site of the placenta are 
firmly attached to the decidual surface, into which their 
tips are embedded. The line of junction between the 
decidua reflexa and serotina forms a firm^circumferential 
margin .to, and limits the placenta. The arrangement of 
the fostal portion of the placenta on this view is very 
similar to that generally described, but the villi are not 
surrounded by maternal blood at all, and nothing exists 
between them, unless it be a small quantity of serous fluid. 
The change in the foetal blood is effected by endosmosis. 
and Hicks suggests that the follicles of the decidua may 
secrete a fluid, which is poured into the intervillous spaces 
for absorption by the villi. 

A view not very dissimilar to this has recently been 
advanced by Professor Ercolani of Bologna, who hiaintains 
that the maternal portion of the placenta ia^iunewibrma- 
tigri, strictly glandular, and n ot vascula r, in its structure. 
It is formed, he thinks, by the submucous connective 
tissue of the decidua serotina, and it dips down into tlie 
placenta and forms a sheath to each of the chorion villi, 
which it separates from the maternal blood. This new 
glandular structure he descrihes as secreting a fluid, termed 
the ‘u^rpae milk,’ which is absorbed by the villi of the 
chorion, just as the mother’s milk is absorbed by the villi 
of thej intestines, and it is with this fluid alone that the 
chorion villi are in direct contact. The sheath thus formed 
to each villus doubtless analogous to th e layer of cells 
which Ooodsir descHbed as unc^mng. .^each villus, but is 
attributed to a new structure fermed after conception. 

Both these views have been recently examined by Pro- 
lessor Turner* in bis monographs on the placentation of the 
cetacea aS3 of the sloths, as well as in his paper on the 
anatomy of the human placenta already referred to. By 

VoL xvv, 
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carefully performed injections with fine gelatine he satisfied 
liirnself of the correctness of the common or Ifiinteriari 
theory of the formation of the maternal j^ortion of the 
j)lacenta, and of the existence of the sinus system of blood- 
vessels, and he found an analogous, althoiigli not identical, 
arrangement in the sloth. With regard to the theory of 
Ercolani, that the nutrition of the foeMis takes place by 
means of a utff me milk se crete d by a newly-formed glandu- 
lar organ, he brings forward evidence to prove t'mt, though 
such a fluid is formed in the ruminants, yet in those animals, 
including the human female, in whom maternal Sinuses are 
developed, no such secretion is necessary, and no growtli or 
development of the utricular glands occurs ; the nutritive 
changes, in all probability, taking place directly between 
tlie fcetal and maternal blbod. 

It will thus be seen that anatomists of repute are still 
undecided as to important points in the minute anatomy of 
tlie placenta, which further investigation will doubtless clear 
up. The main functions of the organ are, however, suffi- 
ciently clear. During the entire period of its existence it 
fills the important office of bot h stomac h and lungs to the 
fentus. Whatever view of the arrangement of the maternal 
blood-vessels be taken, it is certain that the fcetal blood is 
jjropelled by the pulsations of the foetal heart into the num- 
berless villi of the chorion, where it is brought into very 
intimate relation with the mother’s blood, gives off its car- 
bonic acid, abg pybs oxyg en, and passes back to. the feetus, 
through the umbilical veins, in a fit state for circulation. 
The mode of respiration, therefore, in the feetus is analogous 
to that in fishes, the chorion villi representing the gills, the 
ma ternal blo od the watp r in. Which they float. Nutrition 
is also effected in the organ, and, by absorption through the 
chorion villi, t ^e pabul um fo^^e nou risbmeg t of the foetus 
is taken up. It also probably serve s as an emunctory 
for the products of excretion in foetus. Picard and 
Hass found that the blood in the placenta contsuned appre- 
iably .larger quantity of ur^ than that in of 

the body, this urea probably^eing derived from iJie ifeetus. 
^Claude Bernard also attributed lo it a glycogenic function,* 
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* Acad, des Seiencee, April 1859. 
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supposing it to take the place of the fa'tal liver until that 
organ was sufficiently developed. 

Finally, we find that the temporary character of tluj 
pfacenta is in^dicated by certain (^generative changes, which 
take place in it previous to expulsion. These c onsist chJ efiy 
in the deposit of cah.!fl.r Qous p^tclies on its uterine surface, 
and in fqjtty degeoBration of the villi, and of the, decidual 
layer between the placenta and the uterus. If this degenera- 
tion be carried to excess, as is not unfrequently the case, 
the foetus tnay perish from a want of a sufficient numlxir of 
healthy villi through which its respiration and nutrition may 
be effected. 

The umbilical is the channel of communication 
between the foetus and placenta, being attached to the 
former at the umbilicus, to the latter generally near its 
centre, hut sometimes, as in the battledore placenta, at its 
edge. It varies much in length, measuring on an average 
from eigliteen to tar€Iity;j[oirr inches, but in exceptional cases 
being found as much as fifty or sixty long, and as short as 
five or six inches. 

When fully formed it consists of an externai membra- 
nous layer formed of the amnion, two umbilical ai teries, 
one umbilical vein, and a considerable quantity of transparent 
gehiUnmiaRufestance surrounobng the vessels, called Wharton’s 
jolly, which is contained in a fine network of fibres, and is 
formed out of the tissue of the allantois. At an early period 
of pregnancy, in addition to these structures, the cord con- 
tains the pedicle of the umbilical, vesicle, with the omphalo- 
mesenteric vessels ramifying on it, and two umbilical 
veins, one of which soon atrophies and disappears. Ko.. 
ne rves or lym phatk s have been satisfactorily demonstrated 
in the cord^ although such have been describe^d as existing. 
Tlie vessels of the cord are at first straight *in their course, 
but shortly they biScome ^eatly twisted, the arteries being 
oxtemal to the.^yein, and in nine cases out of ten the twist 
being from left to right. Various explanations have been 
given of this peculiarity, none of them entirely satisfactory. 
Tyler Smith atirjlbuted it to the movements of the 
tcetus twisting the cord. Its attachment to the placenta 
a fixe® point ; this would not, however, account for 
tlie liv(juency witli which the spiral turns occur in one 
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direction, Mr. John Simpson attributed it to the greater 
pressure of the l)lood through the riglit liypogasUig^irtery, 
on account of that vessel having a more direct relation to 
the acuta than tljo left. The umbilical arteries give off fio 
branches, and the vein contains no valves , nor can any vasa 
vasorum be detected in their coats after tliey have left the um- 
bilicus. The umbilical atteries increase insize after they leave 
tlie cord, to divide on the surface of the placenta. This is the 
only example in the body id which arteries are largei near 
their terminations than their origin, and the object of this 
arrangement is probably to effect a retardation of the ciu-rent 
of the blood distributed to the placenta. The tortuous course 
of the vein probably compensates for the absence of valves, 
and moderates the flow of blood through it. DiAstinct knots Knots in 
arc not uiifrequently observed in the cord, but they rarely 
have the effect of obstructing the circulation through it. 

They no doubt form when the foetus is very small. They 
may sometimes also be produced in labour by the child 
being propelled through a coil of the cord lying circularily 
round the os ut^ri. The so-called false knots are merely 
accidentalp nodosities due to local enlargements of the vessels. 
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CHAPTER ir. 

"" THE ANATOMY AND PHYSIOLOGY OP THE FffiTUS. 

It is obviously iinpossil)le to attempt anything like a full 
account of the development of the various foetal structures, 
or of their growth during intra-uterine life. To do so would 
lead us far beyond the scope of this work, and would involve 
a study of complex details only suitable in a treatise on Em- 
bryology. It is of importance, however, that tlie practitioner 
should have it in his power to det<?rmine approximatively 
the age of the foetus in abortions or premature labour, and 
for this purpose it is necessary to describe briefly the ap- 
pearance of the fcetus at various stages of its growth. 

Ist Month. — The foetus in the first month of gestation is 
a minute, gelatinous, and semi-transparent mass, in which no 
definite structure cau be made out, and in which no lu*ad or 
extremities can be seen. It is rarely to be detected in 
abortions, being lost in surrounding blood-clots. In tlie few 
examples which have been carefully examined it did not 
measure more than a line in length. It is, however, already 
surrounded by the amnion, and the pedicle of the umbilical 
vesicle can be traced into the unclosed abdominal cavity. 

2nd Month. — The embryo becomes more distinctly ap- 
parent^and is curved on itsiplf, weighing about 62 grains, 
and measuring six or eight lines in length. The head and 
extremities are distinctly visible — the latter in the form of 
rudimentary pj^jeetions from the body. The eyes are to be 
seen as smaU blaok spots on the side of the head. The 
spinal column is divided into separate vertebrse. The inde- 
jiendent circulatory system of the fcetus is now beginning to 
form, the heart consisting of only one ventricle and one 
auricle, from tbj^ former of which both the aorta and pulmo-^ 
,n$ry arteries On either side of the vertebral column, 

reaching from the heart to the pelvis, are two large glandular 
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structurf^Sj tbe corpora Wollftania^ which consist of a series 
of coDvohiied tubes opening into a common excretory duct, 
running alhng their external borders, and connected below 
witli the common cloaca of the genito-urinary and digestive 
tracts. They seem to act as secreting glands, and fulfil the 
functions of the kidneys before these are formed. Towards 
the end of the second month they atrophy^and disappear, and 
tlie only trace of them in the foetus at term is to be found 
in the parovarium lying between tbe folds of the broad 
ligfiments. At tliis stage of development there are met with 
in the human embryo, as in that of all mammals, four trans- 
verse fissures opening into the pharynx, which are analogous 
to the permanent branchiie of fishes. Their vascular sup- 
ply is also similar, as the aorta at this^ time gives off four 
branches on each side, each of whicli forms a branchial 
arch, and these afterwards iinite to form the descending aorta. 
By the end of the sixth week these, as well as the transverse 
fissures to which they are distributed, disappear. By tlie 
end of the second month the kidneys and supra-renal capsules 
are forming, and the single ventricle is divided into two by 
the growtH of the inter-ventricular septum. The umbilical 
cord is quite straight, and is inserted into the lower part of 
the abdomen. Centres of ossification are showing themselves 
in the inferior maxillary bones and the clavicle. 

3rd Montli. — The embryo weighs from 70 to 300 grains, 
and measures from 2^ to inches in length. Tlie fore- 
arm is well formed, and the first traces of the fingers can 
be made out. The hand is large in proportion to the rest of 
the body, and the eyes are prominent. The umbilical vesicle 
and allantois have disappeared, the greater portion of the 
chorion villi have atrophied, and the placenta is distinctly 
formed. . . 

4th Month- — The weight is from 4 to -6 oar., and the 
length about 6 inches. The convolutions of the brain are 
biiginning to develop. The miiscles are stifBciently formed 
to produce distinct movements of the limbs. Ossifics^tion: is 
extending, and can be traced in the occipital and. ftontal 
bones, and in the mastoid processes. ' The sexual dr^ns are 
^differentiated. • , 

5th Month. — ^Weight abont, 10 oz.; length, 9 or- 10 inches. 
Hair is observed covering the head, which foroas about one- 
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third in length of the whole fcetiis. The nails are beginning 
to form, and ossification has commenced in the ischium. 

^ 6th Month.-- Weight about 1 lb. Length, 11 to 12^ 
inches. The hair is darker. The eyelids are closed, and the 
membrana pnpillaris exists; eyelashes have now been formed. 
Some fat is deposited under the skin. The pubic bones have 
begun to ossify. 

7th Month. — ^^^eight, from 3 to 4 lbs. Xength, 1 3 to 15 
inches. The skin is covered with unctuous, sebaceous matter, 
and there is a more considerable deposit of sub-cutaneous 
fiit. The eyelids are open. The testicles have descended 
into the scrotum. 

8th Month. — Weight, from 4 to 5 lbs. Length, 16 to 
18 inches, and the^fcetus seems now to grow in thickness 
rather than in length. The membrana piipillaris has com- 
pletely disappeared. 

At the completion of pregnancy the foetus weighs on an 
average lbs., and measures about 20 inches in length. 
These averages are, however, liable to great variation. 
Remarkable histories are given by many writers of foetuses 
of extraordinary weight, which have been probaUly greatly 
exaggerated. Out of 3,000 children delivered under the care 
of Cazeaux at various charities, one only weighed 10 lbs. 
There are, however, several careftilly recorded instances of 
weights far exceeding this, but they are undoubtedly much 
more uncommon than is generally supposed. Dr. Rams- 
botham mentions a fostus weighing 1(5^ lbs., and Cazeau.x 
tells of one that he delivered by turning winch weighed 18 lbs., 
and measured 2 feet inches. Such overgrown children 
are almost invariably stillborn. On the other hand, mature 
children have bom and survived which have not weighed 
more than 5 lbs. 

The average size of male children at birth, as in afterlife, 
is somewhat than that of female. Thus Simpson ' 

found that ont of t OtHsases the male children averaged 10 oz. 
more in weig& than the female, and ^ an inch more in 
length. A new-born child at term is generally covered to a 
greater or less eilst^t with a greasy, unctuous material, 
tl^ vermin which is formed of epithelial scales^ 

and the scoretilon of the sebaceous glands, and which is said 

' Selected Obst* WorJee^ p. 327. 
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to be of use in labour^ by lubricating the surface of the 
child. The head is generally covered with long dark hair, 
wliich frequently falls off or changes in colour shortly after 
birtli. Dr. Wiltshire * has drawn attention to an old obser- 
vation, that the eyes of all new-born children are of a peculiar 
dark steel-grey colour, and that they do not acquire their per- 
manent tint until sometime after birth. sThe umbilical cord 
is generally insexied below the Centre of the body. 

The most important part of the foetus from an obstetrical Anatomy 
point of view is the head, which requires a separate study, 
as it is the usual presenting part, and the facility of the 
labour depends on its accurate adaptation to the maternal 
passages. 

The chief anatomical peculiarity of interest, in the head 
of the foetus at term, is that the bones especially 

of vortftY ;- — which, in the vast majority of cases, has to 
pass first through the pelvis — are not fi rmly ossifie d as in adult 
life, but are jo ined l oosely together ^ni^bmne o^^^ 

'Fhe result of this is, that the skull is capable of being moulded 
and altered in form to a very considerable extent by the 
pressure to which it is subjected, and thus its passage 
through the pelvis is very greatly facilitated. This, how- 
ever, is chiefly the case with the cranium proper, tho 
bones of the face and of the base of the sku ll being more 
firml y imit ed. By this means the delicate structures at the 
base of the brain are :pr otected_ fr ^ pr essure, while the 
change of form which the skull undergoes during la])our 
implicates a portion of the skull where pressure on the cranial 
contents is least likely to be injurious. 

The divisions between the bones of the cranium are 
further of obstetric importance in enabling us to detect the 
precise position of . the head during labour, and an accurate 
, knowledge of them is therefore essential to the obste- 
trician. 

We talk of them as mtures and/cmfeneife», the former Thesn- 
being the lines of junction between the sej^tate bones 
which^oveiiap each otheSr to a greater or less extent d^dmg noiies. 
labour,; the latter membr anous interspa ces where the 
^sutures join each other. . ' ^ ' 

* lancef, Februaxy H, 1871. ^ 
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The principal sutures are : 1st, the sagittal^ which sepa- 
rates the two parietal bones, and extends longitudinally back- 
wards along the vertex of the head. 2nd. The frontal^ which 
is*a continuation of the sagittal, dividing the two halves of 
the frontal bone, at this time separate from each other. 3rd. 
The coronal, which separates the frontal from the parietal 
bones, extending i^om the sqiia- 
moiis portion of the temporal bone 
across the head to a coiTesponding 
point on the opposite side ; and 
4th, the lamhdoidal, receiving its 
name from its resemblance to the 
Greek letter A, which separates 
the occipital bone from the parietal 
bones on either side. The fonta- 
nelles (fig. 57) are the membran- 
ous interspaces where these sutures 
join — the anterior and larger of 
the two being lo zenge-sTiape d, 
and formed by the junction of the 
frontal, sagittal, and two halves 
of the coronal sutures. It will be well to note that there 
are therefore fo ur lint^ of sutures running into it, and four 
angles, of which the anterior, formed by the frontal suture?, is 
iruTst elongated and well marked. The post&rior fontanel] e 
is formed by the junction of the 
sagittal suture, with the two legs 
of the lambdoidal. ^It is there- 
fore triangular in ^hape, with 
three lineS^f suture entering it 
in three angles, and is* much 
sm^er thi^n the anterior fontan- 
elle, forming merely ja ^pfession 
into which tlie j bbp of the fing er 
can be placed^ while the latter is 
a hollow as Ififf ^ & shillin g;^, or 
oven larger. As it it the voste^ »rAM®nwu. sAanrAL -^d 

' “• ^ ,, LAMBDOIDAL sU^UUKd, * Wit* rOgTK- 

rior ton tanelle winch 'Jfi 'generally bior kosjtakellic,' i, i.* 

s. io^st, and , the pne most cona- ' 

, tnonly Woonp, it is important for the stiideut to 

^familiarise himself witlK it, and he sbotilSl^lbse no opportunity 



Fig. 67. 
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of studying the sensations imparted to the finger by the 
sutures and fontanelles in the head of the child after 


birth. 

For the purpose of understanding the mechanism *of 
labour, we must study tlie measurements of the foetal head the fetal 

in relation to the cavity 
Fig.A9. ^. 7 . through which it has to 

pass. These are taken 
from corresponding poii]^s 
opposite to each other, 
and are known as the 
diameters of the skull 
(fig. 59). Those of most 
importance are : Ist. The 
occn^o - mentaly from 
the occipital protuber- 
ance to the point of the 
chin, 5-25" to 5-60". 

2nd. The occvjpito-frontal, 
from the occiput to the 
centre of'the forehead, 4*50" to 6''. 3rd. The eub-occipittK' 
hregmatic, from a point midway between the occipital protu- 
berance and the margin of the foramen magniun to the centre 
of the anterior fontanelle, 3*25". 4th. The cervico-breg- ^ 
viatic^ from the a^torior margin of the foramen magnum ' 
to the centre of the aritSnor fontanelle, 3*75". 6th. Tro/m- ^ 
vevae or bi-parietal, between' the fKirietal protuberances, 

3‘75" to 4". fith. Bi-temporcd, between the earsi 3*50". 7th. 
^ronto-mmtal, from the apex of the forehead to the .chin, 

3*25". ' 

ThedV^ngth of these mspeotive diameters, as given by dif- Aitemtion 
ferent .writers, differs considerably — a fact to be explained by 
'the measuremeiits having been taken at- different times; by compi^ 

• some just after ^drthj. when the head in shape by Jiouidin 

the monldinif it had undergone; by ofeh^^ypjxen this had during S- 

. eitheiv' been slight, or afte? , <^e head ha|l reeove;^ its 
nbrin^ S^ape. The above measmemmitt may be thk^ W tihe 
ayera^ of ihpse of the normaUy-shaped^heady’^d ^'is'to 
be noted apt . be xabdified 

* during ‘‘labour. The amount, ef compression |l^. moulding 

VOL. I. * 
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to which the head may be subjected, without proving fatal to 
the foetus, is not certainly known, but it is doubtless very 
considerable. Some interesting examples of the extent to 
which the head may be altered in shape in difficult labours 
have been given by Br. Barnes,' who has shown, by tracings of 
the shape of the head taken immediately after delivery, that 
in protracted labour the occipito-mental and occipito-frontal 
diameters may be increased more than an inch in length, 
while a lateral compression may diminish the bi-parietal 
diameter to the same measurement as the inter-auricular. 
The foefal head is^mnveable on the vertebral column to 
the extent of a qu arter of a circle , and it seems probable 
that the laxity of the ligaments admits with impunity a 
greater circular movement than would be possible in , the 
adult. 

Iniiiience On taking the average of a large number of measure- 
racroiuhe is found that the heads of male children are larger 

foetal head, and more firmly ossified than those of females, the former 
averaging about half an inch more in circunSference. Sir 
James Simpson attributed great importance to this fact, and 
believed that it was sufiicient to account for the iarger pro- 
portion of still births in male than in female children, as well 
as for the greater difficulty of labour and maternal mortality 
tliat are found to attend on male births. His well-known 
paper on this subject, which has given rise to much contro- 
versy, is full .of the most elaborate details , and so great did 
he believe the foetal influence to be, that he calculated that 
betw^ the years 1834 and 1837 there were lost in Great 
Britain, as a consequence of the slightly larger size of the 
male than of the female head at birth, about 50,000 lives, 
including those of about 46,000 ox 47,000 infants, and of 
between 3,000 and , 4,000 mothers who^died in childbed.® 
It is pro^bl^ Jbhat race and other conditions, such as civi- 
lization and v^tdl^tual culture, bave^ considerable influence 
on the size of the foetal skull, but we are not in possession of 
sufficiently accura,te deta to justify any very positive 
o]^&ion on these pointsi - 

Position of In the very large majority of cases the foetus lies in utero 

the fcBttlS- ^ 

in utm), . 

' Tmm. vol. vii. 

*" 80 ! 0 cta QhsL Works, , 36l 
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with the hea d dowriwac da. and so placed as to he adapted in 
the most convenient way to the cavity in which it is placed. 
The uterine cavity is most roomy at the fundus, and narrowest 
at the cervix, and the greatest bulk of the foetus is at the 
breech, so that the largeat part of the child usually lies in 
the part of the uterus best adapted to contain it. The 
various parts of the child^s body are farther $0 placed, jn re- 
gard to each other, as to take up the least possible amount 
of space. The body is b^nt so th at the spine is "curved 
with its convexity outwards, this curvature existing from 
the earliest period of development; the ch in is flexed o n 
tlie sternum ; the forearms ^are flexed on the arms , and 
lie close together on the front of fte chest ; the legs are 
fle xed on the thig hs, and the thigh s drawn up-on the a bdo- 
men ; the fe et are drawn up towardHjSELleg, so that the heel 
is lower than the toes ; the umbilical cord is generally placed 
out of reach of injurious pressure, in the space between 
the arms and the thig hs. Variations from this attitude, 
however, are iipt uncommon, and are not, as a rule, of much 
consequence. Although the cranial presentations are much 
the most common, averaging 96 out of every 100 cases, other 
presentations are by no means rare, the next most frequent 
being either that of the breech, in which the long diameter 
of the child lies in the long diameter of the uterine cavity, 
or some variety of transverse presentation, in which the 
long diameter of the foetus lies obliquely across the uterus, 
and no longer corresponds tp its longitudinal axis. 

It was long believed that the head presentation was 
only assumed towards the end of pregnancy, when it was 
supposed to be produced by a sudden moveinent on the 
part of the ^foetus known as the culbu te. It is now well 
known that, in the large majority of. caaes, the head is 
lowest during aU the latter part of pregnahcy» although 
changes in position are more common tbatr is generally 
believed to be the case, and presentation of p^ts pper 
than the head is much more Trequent in p rematurfei^ii^bA r 
than in delivery at term. In ,evid&ce of tEe" la^ itaf ei&ent, 
Churchill says that in labour at the seventh mdn^^^|rh4ad 
presents only 83 times out of 100 when the ctdld ' living, 
and that as many as 53 per cent, of the presentations are 


Changes 
of foetal 
position 
during 
pregnancy. 
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preternatural when the child is still-born. The frequency 
with which the foetus changes its position before delivery has 
been made the subject of investigation by various German 
obstetricians, and the fact can be readily ascertained by 
examination, Valenta * found that out of nealrly 1,000 cases, 
carefully and friequently examined by him, in 57*6 per cent, 
the presentati<Mi underwent no change in the latter months 
of pregnancy, but in the remaining 42*4 per cent, a change 
could be readily detected. These alterations were found to be 


Vig« 60 . 



HOSE OF ASCEnrmiSQ THE FOaiTlO.V OF TBK FOCTCS BY FALPATiOE. 


most ir^uent in multiparse, 8&4 tendency was for abnor- 
mal . ]|^esentatious to sdter into^ normal ones. Tims it was 
cominon for transverse preseiitatiQns to alter longitudinally, 
and but rare -for -breech presentations to into head. 

The eeee vHh whi^ tbesa changes .are effected no doubt 
depends, itf >« considerable degree^ ob tbe laxity of the uterine 
parietesj and on i&e greater quantity of aminiq^o fluid, by 
bo^ of v^ioh the free molnlity^iof foetus ia'favoured. 

The flufllitjf w'i^fwhi6htb|,:pi08iU^ of the foetus in utero 
can be asceitsiined by abdol^inal palpation has ndt been 
,|^^rallT aTOimat^ in obstetric works, and yet, by a little 
^ idalsc it out. Much information of 

M<>n./..O^H. 1886. 
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importance can be gained in this way, and it is quite pos- 
sible, under favourable circumstances, to alter abnormal 
presentations before labour has begun. For the purpose of 
making this examination, the patient should He^ at_ the,^e(l^ 
of the bed, with her shoulders slight ly raise d* and the abdo- 
men uncovered. The first observation to maki^ is to s^ if 
the longitudinal axis of the Uterine tumpur corresponds with 
that of the mother’s abdomen $ if it does, the presentation 
must be either a head or a breech. By spreading the hands 
over the uterus (fig. 60), a greater sense of resistance can be 
felt, in most cases, on one side than on the other^ Qprresponding 
to the back^of the child. By striking the tips of the fingers 
suddenly inwards at the fundus, the hard breech can generally 
be made out, or the head^ still more easily, if the breech be 
downwards. When the uterine walls are unusually lax, it 
is often possible to feel the lii^bs of the child. These 
observations can be generally corroborated by auscultation, 
for in liead presentations the foetal heart can usually be 
heard below the iimbilicus, and in breech cases above it. 
Transverse presentations can even more easily be made but 
by abdominal palpation. H6re the long axis of the ute- 
rine tumour does not correspond with the long axis of the 
mother’s abdomen, but lies By palpation 

the rounded mass of the head can be easily felt in one of tbe 
motlier’s Jlanks, and the breech in tbe other, while the foetal 
heart is heard pulsating nearer to the side at which the heatl 
is" detected. 

The reason why the head presents so frequently has been Expiana- 
made the sulgect of much discussion. The ol dest t heory was, 
that the head lay oyer the os uteri as the result (if^avitation, the lootus 
and the influence of gravity, although contested by m^ny ob- 
stetricians, prominent a^ong whom were Dubois and J^mp- 
son, has been inristed upon as the chief cause 1^ others, Dr. 

Duncan being ime ^of the most strenuous advocates of this 
view. The objections urged against the gravitation theory ^ 
were drawn partly from , the tesults of experiment and 
from^the frequency abnormal pre^i^tSos^ oc- 
curred in premature labours, %rhen the actioBqf could 

not be supposed to be suspended. by 

Dubois went to show that when a feetus wa« in wateV 

gravitation caused the ^ulderSj and hot ffae to fall 
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lowest. He, therefore, advanced the hypothesis that the posi- 
tion of the foetus was due to insti nctive movemen ts^ which it 
made to adapt itself to the most comfortable position in whicli 
it could lie. It need only be remarked that there is not the 
slightest evidence of the foetus possessing any such power. 
Simpson proposed a theory which was much more plausible. 
He assumed that tfaji foetal position was due to reflex move- 
produced by phy sical irritatio ns to whidh tSe cutaneous 
surface of the foej^us is subjected from clmngeS of the mother's 
position, u^e|iim.ccm tractions, and the like. I'he absence of 
these movements, in the caset^of the death of the foetus, would 


Fig. 61. 



DlAORAH n>T^USTHATiyG THH EFFECT OP OnAVITT ON TUB F(STUE. (Afttn: DuilCan.) 

a, A 16 pib^el to the axis of the pi'egnai^t ttietU6 and p^ric brim, c, d, e. Is a pcrpenriicular 
the centre of gravity of the fcetns. d, the centre of flotation. 

readily^ tbe freqaenoy of mal-presentation undej such 
circumstances. The obyiona objeofcion to thia^lHeory, com- 
plete ^ it seems to be, is the absence, of any proof that such 
constant extensive movements o>«eur in .iitero. 

Dr. Duncan "^hae . Very conclusivdiy di^iosed of tilt > principal 
objeetions.vrhich have beett' raised ^ga^st '^e.- influence of 
gia;\^tioii, an(i^^h^:an so .simple a 

kind exists, it setpasnselj^ anotbe?%. • He 

ha|Vbown^at^lD^b^\e%snn^te cBd notaccuratelyrepre- 

, sent ' and -that during the ‘ 

Vigreater part of the'da^j .i^hen the lyomim is upright, or lying 
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on lier back, the foetus lies obliquely to the horizon' at an 
angle of about 30®. The child thus lies, in the former case, 
on an inclined plane, formed by the anterior uterine w^ll 
and by the abdominal parietes, in the latter by the posterior 
uterine wall and the y^te^ral column. Down the inclined 
plane so formed the force of gravity causes the fostus to slide, 
and it is only when the woman lies on her side that the fmtus 
is placed horizontally, and is not subjected in the same de- 
gree to the action of gravity (fig. 61). The frequency of 
mal-presentations in premature labours is explained by Dr. 
Duncan partly 1^ the fact that the death of the child 
(which so frequently precedes such cases) alters its centre 
of gravity, and partly by the greater mobility of the child 
and the greater relative amount of liquor amnii (fig. 62). 


Fig. 62. 



ILLUSTItATING CKUSATIER MOBILITT OV TUB FOmrS AND THE IiAltDRR l^ATIVB 

AMOtJNr OF TJQtlOR AMNl|i IN BAItI.r P11B6NAN0T.S 

a,b. Axis of pref^nont uterus* A* A horizontal lino* 

The influeii^ of . gravita^on is probably greatly .a ssisted bv 
the contr aejjj^s. . of thO. .uterus .which jue going on dinnug 
the greater part of preghancy. “The influence of these' was 
' pointed out by Dr. Tyler Smith, who distinctly showed" 
the contractionB of the uterus preceding delivery exeried a 
moulding oisfidapting. in^ 4 ^iicss qir the foetus and 
undue;, alterations- .^.'•^ieltSii|^f|W»d,^'^^at 

these uterine ccmtractii^is' ai^ij^' constant l^ttndij|^r&om 
the earliest period of pregnan^„a3|d there can bnj^l^^bubt 
• ■ .... 
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Ftinetions 
of tho 
fcetns. 


1. Nutri- 
tion. 


that they must have an important influence on the body con- 
tained within the utems. 

^ The fimctions of the foetus are in the main the same, 
with differences depending on the situation in which it is 
placed, as those of the separate being. It breathes, it is 
^ nourished, it forms secretions, and its nervous system acts. 

I The mode in whisi^- some of these functions are carried 
on in intra-uterinb' Ilife requires separate consideration. 

During the early period of pregnancy, and before the 
formation of the umbilical reside and the allantois, it is 
certain that nutritive material must be supplied to the ovum 
by e ndosmosig through its estemal envelope. The precise 
source, however, from which this is obtained is not positively 
known. By some it is believed to be derived from the 
granulations-nf jy^e^ discus jirqligerus which surround the 
ovum as it escapes from the Graaflan follicle, and subse- 
quently from the layer of alb uminous matt er which surrounds 
the ovum before it reaches the uterus ; while others think it 
probable that it may come from a speci al liqui d secreted by 
the interior of the Fallopian tube as the ovum passes along it. 
As soon as the ovum has reached the hteruS*, there is 
every reason to believe that the umbilical vesicle is the chief 
source of nourishment to the embryo, through the channel 
of the omphalo-mesenteric vessels which c onvey m atters ab- 
sorbed from the interior of the vesicle to the intesunal canal 
of the foetus. At this time the exterior of the ovum is covered 
by the numerous fine villosities of the primitive chorion, which 
are imbedded in the mucous membrane of the uterus, and it 
is tl^ught that they may absorb materials from the mater- 
nal ‘system, which mfty either directly be absorbed by the 
embiyo, or which may serve the purpose of i^lacing the 
nutritive matter which has been removed from the umbilical 
vesicle 1^ ttie omphalo-mesenteric. vessel This point it is, 
of course, hnposdble to decide. Joulih, however, thinks that 
these' villi juobably have no direct influence on the nourish- 
m^t foBtus, which -is at tbig time solely effected by 

the undnli^t Vesicle, but thab^tliey absorb fluid from the 
mai^nal system^'which passes through the amnion and forms 
^ r. As soon'fe the allantois is developed,^ 

, vaacular C(^tildnid^tipn between the foetus and the maternal 



Ohap. II.] ANATOMY AND PHYSIOLOGY OK THE F(ETUS. 


121 


structures is established, and the temporary function of the 
umbilical vesicle is over ; that structure, therefore, rapidly 
atrophies and disappears, and the nutrition of the foetus is 
now solely carried' on by means of the chorion villi, lined 
as they now are by the vascular endo-chorion, and chiefly 
by those which go to form the substance of the placent^,. 

This statement is Opposed to the vieins' of many physiolo- 
gists, who believe that a certain amount'of nutritive material 
is conveyed to the foetus through the channel of the liquor 
amnii, itself derived from the maternal system, which is sup- ' 
posed either to be absorbed through the cutaneous surface of 
the foetus, or carried to the intestinal canal by deglutition. 
The reasons for assigning to. the liquor amnii a nutritive func- 
tion are, however, so slight, that it is difficult to believe that 
it has any appreciable action in this way. They are based on 
some questionable observations, such as those of Weydlich, 
who kept a calf aliYe for fifteen days by feeding it solely on 
liquor amnii, and the experiments of Burdach, who found the 
iMitaneous lymphatics engorged in a foetus removed from the 
amniotic cavity, while those of the intestine . were empty. 
The deglutition of the liquor amnii for the purposes of 
nutrition, has been assumed from its occasional detection 
in the stomach of the foetus, the presence of which may, 
however, be readily explained by spasmodic efforts at respira- 
tion, which the foetus undoubtedly often makes before birth, 
especially when the placental circulation is in any . way inter- 
fered with, and during which a certain quantity of fluid 
would necessarily be swallowed. The quantity of nutritive 
material, moreover, in the liquor amnii is so .small — not 
more than six to nine parts of albumen in 1000 — that it is im- 
possible to conceive how it could have any appreciable in- 
fluence in nniirition, even if its absorption, either by the skin 
or stomach, was su^ptible of proof. 

That the nufadribn of the. foetus is effected through the 
placenta is susceptible of proof, by the eomnmu -obiMrim- 
tion that whatever th0.<^acental circulation. 
by disease of its structurb^ the foetus atrophies bud jfEU||j£'^The 
precise mode, however, in which nutritive are 

absorbed from the maternal blood is still a :ma%t^;>'^^'jdbabt, 
and must remain so until the mooted pomta. ns to the 
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minute anatomy of the placenta are settled. The various 
theories entertained on this subject by the upholders of the 
Hpnterian doctrine of placental anatomy, and by those who 
deny the existence of a sinus system, have been already re- 
ferred to in the chapter on the Anatomy of the Placenta, to 
which the reader is referred (pp. 103-4). 

Respira- One of the chirf functions of the placenta, besides that 
of hu trili on, is the supply of oxygen ated blood to the foet us. 
That this is essential to the vitality of the foetus, and that 
the placenta is the site of oxygenation, are proved by the 
facts that whenever the placenta is separated, or the access 
of foetal' blood to it arrested by compression of the cord, 
instinctive attempts at inspiration are made, and if aerial 
respiration cannot be performed, the foetus is expelled as- 
phyxiated. Like the other functions of the foetus during 
intra-uterine life, that of respiration has been made the sub- 
ject of numerous more or less ingenious hypotheses. Thus 
many have believed that the iicetus absorbed from the 
liquor amnii gaseous material, which served the purpose of 
oxygenating its blood, St. Hilaire thinking that this was 
effected by minute openings in its skin, Bedard &nd others 
through the bronchi, to which they believed the liquor amnii 
gained access. Independently of the entire want of evidence 
of the absorption of gaseous materials by these channels, the 
theory is disproved by the fact that the liquor amnii egntaina 
no air u diich is capable of respiration. Serres attributed a 
similar function to some of the chorion villi, which he believed 
penetrated the utricular glands of the decidua reflexa, and 
absorbed gas froth the bydroperione, or fluid situated be- 
tween it and the decidua vera, and in this manner he 
thought the foetal blood was oxygenated until the fifth month 
of intra-uterine life, when the placenta was fully formed. 
This .hypothesis, however, rests cm' ne accurate foundation, 
for it is cerfaih .that the chorion villi do not penetrate the 
utricular ■ gland# in the manner assumed; hr even if they 
did, the mode in which the oxygen thus absorbed by the 
chorion villi reach^ the foetus, which is separatedi from 
them by the aifirdon and its- contents, would still remain 
anexptBin(^,j,^: . . 

• The mode io which the oxygenation of the foetal hlqod is 
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Course of 
the fnetal 
circulation, 


the (fig, 63), which arises from the points of 

bifurcation of the pulmonary arteries, and opens into.tlie arch 

of the aort a. In consequence of this 

arrangement only a very small por- ^''**f* 

tion of th6 blood reaches the lungs ^ 

at all, 

3, Thf* foetal hypog^iic arteries J ^ 

are continued into two large arterial* /\jJ- \ | 
trunks, which, passing into the cord, ' J * 

form the umbilic al arteri es, and 

carry the impure foetal blood to the duoram oi’ F(Kr.a ukakt. 
placenta. 

4. The purified blood is collected *; 
into the single u mbilical vein ^ 

through which it is carried to the under surface of the liver, 
from which point it is conducted, by means of another special 
fmtal vessel, the du ctus into the ascending vena 

cava, and tJieLJFight^uncle 

In order to understand the course of the foetal blood, it 
may be most conveniently traced from the point where it 
reaches the under surface of the liver through the um- 
bilical vein. Part of it is distributed to the liver itself, 
but the greater quantity is carried directly into tlu^ vena 
cava through the ductus venosus. The vena cava a lso re - 
ceives the blood from the fm ml veins of the lower extremities, 
and that portion d£ t he blood of the umbilical vein whicli 
lias passed through the liver. This mixed blood is carried 
up to the right auricle, from which, by far the greater 
part of it is immediately directed’*' into the left auricle, 
through the foramen ovale. From thence it passes into 
the left ventricle, which sends the greater part of it into 


the. and Upper extremities through the aorta, a com- 
pariltiveiy small quantity beiftg %ansmitted‘ to the in- 
ferior extremities. The. .bloods Which is thus sent to the 
upper part of^the body is oolleeted into the^ vena cava su- 
perior, by which it is thrown into the right auricle. Here 
the mass of ft is probably directed into the right v^tricle, 
which expels ft into the pulmonary arteries, and from thence 
ihrough4hc^d«<fe^s arteriosus into the descending aorta. Bj 
this arran^fenienf it will be seen that the descending aorta 
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conveys to the lower part of the body the comparatively im- 
pure blood which has already circulated through the head, 
neck, and upper extremities. From the descending aorta a 
small (juantity of blood is conveyed to the lower extremities, 
the greater part of ^t being carried for purification to the 
placenta through the umbilical arteries. 

As soon as the child is born it generally cries loudly, and 
inflates its lungs, and, in consequence, the pulmonary arteries 
are dilated, and the greater portion of the blood of the right 
ventricle is at once sent to the lungs, from whence, after 
being arterialised, it is returned to the left auricle, through 
the pulmonary veins. The left auricle, therefore, receives 
more blood than before, the right less, and the placental cir- 
culation being arrested, no more passes through the um- 
bilical vein. In consequence of this, the pressure of the 
blood in the two auricles is equalised, the mass of the 
blood in the right auricle no longer passes into the left (the 
valve of the foramen ovale being closed by the equal pressure 
on both sides), but directly into the right ventricle, and from 
thence into the pulmonary arteries^ the ductus arteriosus 
collapses fmd soon becomes impervious. The mass of blood 
in the descending aorta no longer finds its way into the hypo- 
gastric arteries, but passes into the lower extremities, and the 
adult circulation is established. 

The changes which take place in the temporary vascular 
arrangements of the fostus, prior to their complete disappear- 
ance, are of some practical interest. The ductus arteriosus, 
as has been said, collapses, chiefly because the mass of blood 
is drawn tQ_the lun^^ and partly perhaps by its own in- 
herent contractility. Its walls are found to be thickened, 
and its canal closes, first in the centre, and subsequently at 
its extremities, its aortic end remaining longer pervious on 
account of the greater pressure of blood from the left side of 
the heart (fig. 64). • Practical -closure occurs within a few 
days after birth, although Ilourens states that it is notcom- 
pletely obliterated until eighteen months or two y^ts ^have 
elapsed.^ According to Schroeder, its walls unite without 
the formation of any thrombus. The foramen ovale is soon 
^ cjyjsed by valve, which contracts adhesira with the ^ges 
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of the aperture, so as eflFectually to occlude it. Sometimes, 
however, a small canal of com- 
munication between the two au- rig- w. 

rides may remain pervious for 
many months, or even a year and 
more, witliout, however, any ad- 
mixture of blood ^occurring. A 
permanently patulous condition 
of this apertme, however, some- 
times exists, giving rise to the 
disease known as cyanosis. 

The umbilical arteries and 
veins, and the ductus venosus soon 

. 1. Aoito. 2. Pnjmoimry aitprj'. 

also become impermeable, in eon- ». puimouary branches. 

^ , 4. Ductus arteriosus becoming obliU>- 

sequence of con centric hy pertro- rat.d. 
phy of their tissues and co llaps e 

of their walls. The closure of the former is aided by the 
formation of c oagula in their interior. According to Robin, 
a longer time than is usually supposed elapses before they 
become completely closed, the vein remaining pervious until 
the twentieth or thirtieth day after delivery, the arteries for 
a month or six weeks. He has also described^ a remarkable 
contraction of the umbilical vessels within their sheaths, 
at the point where they leave the abdominal walls, which 
takes place within three or four days after birth, and 
seems to prevent hemorrhage taking place when the cord is 
detached. 

Function The liver, from its proportionately large size, apparently 

ifvw! important part in the foetal economy. It is not 

until about the filbkj&onth of utero-gestation that it assumes 
its cluffacteristic^ 8tructure5 and forms' bile, previous to that 
time Jta texture being soft wd undeveloped. According to 
Claude after this period one of its. most important 

offices is the formation of sugar, which is found in much 
larger amount in the foetusf tbem after birth. Sugar is, 
however, found in the fotal ^atrupKlres long before the de- 
velopment of the liver, especially in the mucous and cuta- 
neous tissues, it seems probable that these, as well as 
"the then fulfil the glycogenic function 
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afterwards chiefly performed by the liver. The bile is 
secreted after tlie fifth month of pregnancy, and passes into 
the intestinal canal, and is subsequently collected in the 
gall-bladder. By some physiologists it has been supposed 
that the liver, during intra-uterine life, was the chief seat of 
depuration of the carb onie acid contained in the venous blood 
of the foetus. It is, however, more generally believed .that 
this is accomplished solely in the placenta.. l?he bile, 
mixed with the m ucous secretio n of the intestifial tract, 
forms the mgconmm which is contained in the intestines of The meco- 
the foetus, and which collects in them during the whole 
period of intra-uterine life. It is a thickjJ^acipus, greenish 
su bstan ce, which is voided soon after birth in considerable 
quantity. 

Urine is certainly formed during intra-uterine life, as is The urine, 
proved by the fact familiar to all accoucheurs, that the bladder 
is constantly emptied instantly after birth. It has generally 
been supposed that the foetus voided its urine into the cavity 
of the amnion, and the existence of traces of urea in the 
liquor amnii, as well as some cases of imperforate methra, in 
which tho bladder was found to be enormously distended, 
have been supposed to corroborate this assumption. The 
question has been very fully studied by Joulin, who has col- 
lected together a large number of instances in which there 
was imperforate urethra without any undue distension of the 
bladder. He holds also that the amount of urea found in 
the liquor amnii is far too minute to justify the conclusion 
that the urine of the foetus was habitually poured into it, 
although a small quantity may, he thinks, escape into it from 
time to time ; and he, therefore, believes that the urine of 
the foetus is only secreted regularly and abundantly after 
birtli, and that during intra-uteripe life its retention is not 
likely to give rise to any functional disturbance.^ 

There is np doubt tbt the nervous system acts to a con-- Function 
siderable extent during intra-i^rine life, and some authors 
have even supposed that the frottis was endowed with the ppwer stem. 

; of maljing instinctive or voluntary movements for the pur- 
Ipose of adapting itself to the form of the uterine cayity. 

There can be no question, however, that the the 
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foetus performs are purely refl^ and automsbUc. That it 
responds to stimuli applied to the cutaneous nerv^ is proved 
b;Y the experiments of Tyler Smith, who laid bare the am- 
nion in pregnant rabbits, and found that, the foetus moved 
its limbs when these were irritated through it. Pressure on 
the mother’s abdomen, cold applications, {md siniilar stipiuli, 
will also produce.v^ergetie foetal moveiu^ts. The grey 
matter of the brain in the new-born child is, liQWever, quite 
rudjxoientacy in its structure, and there is Up^^gyid^ce of 
intelligent^ action of the nervous systeih uiitil some time after 
birflT, and d /orliori during pregnancy. 
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.niBGNANCY. 

As soon aa conception has' taken place a series of remarkable 
clianges commence in the uterus, which progress until the 
termination of pregnancy, and are well worthy of careful 
study. They produce those marvellous modifications which 
effect the transformation of the small undeveloped uterus of 
the non-pregnant state into the la-rge and fully-developed 
uterus of pregnancy, and have no parallel in the whole animal 
economy. 

A knowledge of them is essential for the proper compre- 
hension o^ the phenomena of labour, and for the diagnosis 
of pregnancy which the practitioner is so frequently called 
upon to make^ Excluding the varieties of abnormal preg- 
nancy, which will be noticed in another place, we shall 
here limit ourselves to a consideration of the modifications of 
the maternal organism vrhich result frona simple and natural 
gestation. 

« The unimpregnated Uterus measmes 2^ inches in length, 
and weighs about an ounce, while at the full term of preg- 
nancy it is so immensely hypertrophied as to weigh 24 ozs. 
and measure 12 inches. This -hypertrophy commences as 
soon as the ovum reaches the ut^us, and continues uninter- 
ruptedly until delivery. In the e arly m onths the uterus is 
contained entirely in the cavity of . the pelvis, and the in- 
crease of size is only apparent ^ t^ginal examination^ and 
that with difficulty. Afe thfa time the growth of Organ 
is chie^y in the latgraLdJifeetipjji, so’ that the wlmle ,>ody 
of the uterus assumes more of a spherical 3ha]^, in 
the non-pregnant state, and this coutinu^.4^^b^the ftrst 
ftirce months, when the uterus is containe^pHthin the true 
pel^. If an opportunity of eT^amining the ^avid uterus post 
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mortem should occur at this time, it will be found to have 
the form of a sphere flattened somewhat posteriorly, and 
bulging anteriorly. 

After the ascent of the organ into the abdomen, it de- 
velops more in the vertical direction, so that at term it has 
the form of an o voij , with its large extremity above and its 
narrow end placed at the cervix uteri, and .with its longitu- 
dinal §^s corresponding to the long diametei^ of the mother’s 
abdomen,^^prpvided the presentation be either of the head or 
breech, « The anterior surjiace is now even distinctly 

projecting than, before — fact which is explained hy the 
relation of the posterior sur&ce to the rigid column^ 

behind, while the anterior is in relation to the lsi«;j|E»dominal 
parieties, which yield readily to pressure, and so* allow of the 
more marked prominence of the anterior uterine wall. 

Before the gravid uterus has risen out of the pelvis no 
appreciable increase in the size of the abdomen is perceptible. 
On the contrary, it is an old observation that at this early 
stage of pregnancy the abdomen is flatt er tjian usual, on 
account of the partial jjescent of the uterus in the pelvic 
cavity as a result of its increased weight. As th^ ‘growth of 
the organ advances it soon becomes too large to be contained 
any longer within the pelvis, and about the njiddle of the 
third or the begiuj^ing of the fourth month the fundus rises 
above the pelvic brim— not suddenly, as is often erroneously 
tliought, but slowly and graduallyr^when it may be felt as a 
smooth rounded swelling. ^ , 

It is about this time that .t|ie movements of the foetus 
first become appreciable to tfle mother, when ‘ quicken- 
ing’, is said to have taken place. Towards the end of the 
fourth month the uterus reaches to about threa-fingers’ 
breadth..abpye the^«j0phyidtpnb^v About the fifth month 
it fiQs the hypo gastric re gion, to wh^^^h it imparts a marked 
projection, dn|f the alteration in^the figure is now distinctly 
perceptible* to ^visual examination. About the sixth month 
it is on a le vpl w ith, or a little aboye^ the umbilicus. About 
the seventh mdnth.it is about two inches above the umbilicus, 
which is now prcjCcting and prominent, instead of depressed, 
as* in the npmr^Ognint state. During the eighth and ninth^ 
ii eoli^iies to increase until it fills the entire abdo- 
minal ciivity, the summit of the fundus being immediately 
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b^low tfee ensiform cartilage (fig. 65). A knowledge of the 
fdze of the uterine tumour at various periods of pregnancy, as 
thus indicated, is of considerable practical importance, as form- 
Tig. 66 . which 

we can estimate the.probable 
period of delivery, in certain 
cases in Vhich the usual data 
for calculation are absent, 
as, for example, when the 
patient has conceived during 
lactation. For about a week 
or more before labour the 
uterus will generally be 
found to have sunk some- 
iRhat into the pelvic cavity, 
in consequence of the re- 
laxation of the soft parts 
which precedes delivery, and 
the patient will now feel 
herself smaller and lighter 
than before* , This change 
is, familiar ‘ to all child- 
bearing women, to whom it is known as ‘the lightening 
before labour/ ' f ' 

While the utem remains in the |pdvis its lou^tudinal 
axis varies in d ^i^tjioh, B^h in the same way as that of the 
non-pregnant^uSrus, sometitties Ibeing more or less vejttcal, at 
others in a stafe of anteversi^ of partial retroversion. These 
variations are probably dependent on the distension or empti- 
ness of the bladder, which must, necessarily affect the move- 
able organ poised behind it. After the uterus has risen into the 
abdomen its tfenden<^ is t(i,£rgjei^^ the direction 

of the abdominal AvaJJi which forms its chief suppojpfc in 
front, so that in tl/e/^i?^t portion the long of ih^jute- 
rine tumour lies ii direction of the axis M the , 5 ^^ 
brim, forming an angle of afeout 30^ with the In 

the semi-recumbent position, on ihe other haSd, 
has pointed out,, its direction becomes muOh/Mbfe,. nearly 

* Jtcsearckes in Ohaicirmy p. 10^ 
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vertical. In women who have borne many children, the 
abdominal parietes no longer afford an efficient support, and 
th§i uterus is displaced anteriorly, the fundus in extreme 
cases even hanging downwards. 

In addition to this anterior obliquity, the uterine tu- 
mour is very generally also displaced. JateraUy, on account 
of the projection of the spinal column, and sometimes to 
a very marked degree, so that it is felt entirely in one 
flank, instead of in the centre of the abdomen. In the 
large proportion of cases this lateral deviation is to the 
riglit-flide, and many hypotheses have been brought forward 
to explain this fact, none of them being satisfactory. Thus, 
it has teen supposed to depend on the greater frequency 
with which women lie on their right sides during sleep, on the 
greater use of the right leg during walking, on the sup- 
posed comparative shortness of the right round ligament, 
which drags the tumour to that side, or on the frequent dis- 
tension of the rectum on the left side, which prevents the 
uterus being displaced in that direction. Of these the last 
is the cause which seems most constantly in operation, and 
most likely to produce the effect. 

The cervix must obviously adapt itself to the situation of 
the uterus. We find, therefore, that in the early months, when 
the uterus lies low in the pelvis, it is more readily within 
reach. After the ascent of the uterus, it is drawn up along 
with it, and frequently so much so as to be reached with 
difficulty. When the uterus is much aijAeverted, as is so 
often the case, the cervix is displaced backwards, so that 
it cannot be felt at all by the examining finger. 

Thwards the end of pregnancy the whole of the anterior 
surface of the uterus is in contact with the abdominal wall, 
its lower portion resting on the posterior surface of the sym- 
physis pubes. The posterior surface rests on the spinal 
column, while the small intestines are pushed to either side, 
the large intestines surrQ undinja: the uterus like an arch. 

The great (jistension of the uteius during pregnancy was 
formerly supposed to be mainly due to the mechanicai pres- 
sure of the enlarging ovum 'rt^ithin it. If this were so, then 
the uterine walls would be necessarily much thinner than in ^ 
the non-pregnant state. This is well known not to be the case, 
the immense increase in the size of the uterine cavity is 
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to be explained by the hypertrog^ of its walls. At the full 
period of pregnancy theiffiicmess of the uterine parietes is 
generally about the same as that of the non-pregnant uterus, 
rather more at the placental site, and less, in the neighbour- 
hood of the cervix. Their thickness, however, varies in 
different cases, and in some women they are so thin as to 
admit of the foetal limbs being very i^adily made out by 


FigB. 66, 67, 68, & 69. 




BLTPOWD SIIOHTKNTNG OP THE CERVIX AT THE THIRD, SIXTH, EIGHTH, ASD NlXTII HDKTITS 
OF pregnancy; as mURED IN OBSTETRIC VTORRS. 

palpation. Their density is, however, always much dimi- 
nished, and, instead of being hard and inelastic, they become 
SQft_9,nd yieldingJtojgEgssure. This change coincides with 
the commencement of pregnancy, of which it forms otue of 
the earliest diagnostic marks. At a more advanced period it 
is of value as admitting of a certain amount of yielding of 
the uterine walls to the movements of the foetus, thus lessen- 
ing the chance of injury to the maternal structures^ 

Very erroneous views have long been taught, H&oit of our 
standard works on midwifeiy, as to the changes which occur in 
the cervix uteri during pregnancy. It is generally stated 


Density. 


Changes in 
the cervix 
during 
pregnancy. 


134 


PREGNANCY. 


, [Pabt II. 


that, as pregnancy advances, the length of the cervical cavity 
is greatly diminished, in consequence of its being gradually 
drawn up so as to form part of the general cavity of the 
uterus, so that in the latter months it no longer exists. In 
almost all midwifery works accurate diagrams are given of 
the progressive shortening of the cervix {figs. 66 to 6^). It is 
generally described ^s having lost one^half of its length at 
the sixth month, two-thirds at the sefventh, and to be entirely 
obliterated in the eighth and ninth. The correctness of 


Fig. 70. 



C£R'\^ FKOM A WOMAN DYING IN ’IHE WailTII MONTH OV PJIWJNANCY. 


these views was first called in question in recent times by 
Stoltz, in 1826, although Dr. Duncan, ‘ in an elaborate 
historical paper on the subject, has shown .that ho was an- 
ticipated by Weitbrech in 1750, and, to a less degree, by 
Tloederpr arid other writers. His opinion is now pretty « 
generally admitted to be correct, and is upheld by Cazeaux, 
Arthur Duncan, and most modern obstetricians. 

Various post iridrtem examinations in advanced pregnancy 
have shown thaithe cavity of the cervix rejjmps in reality of 
its normal and, indeed, it can often be , 
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measured during life by the examining finger, on account of 
its patulous state (fig. 70). During the foi^^ight immt'.- 
diately preceding delivery, however, a real shortening or 
obliteration of the cervical cavity takes place; but this,* as 
Duncan has pointed out, seems to be due to the incipient 
uterine contractions, which prepare the cervix for labour. 

There is, no doubt, an apparent shortening of the cervix An appa- 
always to be detected duiing pregnancy, but this is a falla- 
cious and deceptive feeling, due to the increased softness of always 
the tissue of the c^*vix, whicITlr^exceedingly characteristic 
of pregnancy, and which to an experienced finger afibrds 
one of its best diagnostic marks. 

In the non-pregnant state the tissue of the cervix is hard, Softening 
firm, and inelastic. When conception occurs softening 
begins, commencing at the external os, and proceeding gra- 
dually and slowly upwards until it involves the whole tissue 
of the cervix. By the end of the fourjlLmonth both lips 
of the os are thin, softened, and velvety to the toucli, 
giving an impression, likened by Cazeaut to pressing on a 
table through a thick soft cover. By the sixth month at 
least one*half of the cervix is thus altered, and by the eighth 
the whole of it, and so much so that at this time those unac- 
customed to vaginal examinations experience some difficulty 
in distinguishing the cervix from the vaginal walls. It is Value of 
this softening, then, wtich gives rise to the apparent sliqrten- 
ing of the cervix so ^nerally described, and it is an invari- pregnancy, 
able concomitant of pregnancy, except in some rare cases 
in which there has been antecedent morbid induration and 
hypertrophic elongation of the cervix. If, therefore, on ex-, 
amining a woman supposed to be advanced in pregnancy, wo 
find the cervix to be hard and projecting into the vaginal 
canal, we may safely conclude that pregnancy does not exist. 

The exist^ence of softening, however, it must be remembered, 
will not of itself justify an opppsite conclusion, as it niay be 
produced, to a very considerable extent, by various, patho- 
logical conditions of the uterus* 

At the same time that the tissue of the cervix is sol^ned The cavity 
its cavity is widened, and the external os becojn^^^l^ious. vfxUgMe*. 
This change varies consideratly in primjparse ^xra-jiS^iparse. ^aily patu- 
In the former the external os often remain^ e l^taa d until 'the 
end of pregnancy ; but even in them it generally becomes 
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more or less patulous after the seventh month, and admits the 
tip of the (?xaminmg finger. In women who have borne chil- 
dren this change is much morc^ marked. The external os is 
in‘them generally fissured and irregular, from slight lacera- 
tions of its tissue in former labours. ^ is also sufficiently open 
to admit the tip of the finger, so that in the latter months of 
pregnancy it is often quite possible to touch the mem- 
branes, and through them to feel the presenting part of the 
child. 

The remarkalde increase in size of tlie nterus during 
pregnancy is, as we have seen, chiefly to be explained by the 
growth and hypertrophy of its structures, all of which are 
modified during gestation. The peritoneal covering is con- 
siderably increase d by .the growtlT of its component parts, 
so as still to form a complete covering to the uterus when at 
its largest size. William Hunter supposed that its extension 
was effected rather by the unfolding of the layers of the 
broad ligament, than by growth of peritoneal tissue. That 
the layers of the broad ligament do unfold during gestation, 
especially in the early months, is probable ; but this is not 
suflBcient to account for the complete investment of the 
uterus, and it is certain that the peritoneum grows pari 
passu with the enlargement of the uterus. In addition there 
is a new formation of fibrQus.ti§sufiJ)etween it and the mus- 
cular coat, which seems to afford strength, and diminish the 
risk of laceration during labour. 

The hypertrophy of the muscular tissue of the uterus is, 
however, tlie most remarkable of changes produced by 
pregnancy. Not only do the previously-existing rudimentary 
fibre-cells become enormously increased in size, so as to mea- 
sure, according to Kolliker, from seven to eleven times their 
former length, and from t\ yoL^ seve n times their former 
breadth, but new unstriped fibres are largely developed, 
(‘Specially in internal muscular layer. These new cells 
are cMefly found in the first months of pregnancy, and their 
growth seems 4o he complefieH^^by the sixth month. The 
connective tissue between them is also largely increasipd in 
. amount. The Weight of tlie muscular fibres of the gravid 
u^^erus is, therefore, much increased, and it has been estimated 
b/ H6rsh that- they weigh at times from 1 to 1’5 lbs., 
is, about sixteen times more than in the unimpregn 



CU4P. HI.] 


rHEGNANCY. 


137 


nated state. This great increase of the muscular tissue 
admits of its dissection in a way which is quite impossible in 
the imimjtrognated state, and the recent researches of H^lie 
(p. 37) enable us to understand much better than before 
how the muscles forming the walls of the gravid uterus act 
during the expulsion of the child. The changes in the 
mucous coat of the uterus, which resultfin the formation of Themu- 
the decidua, have already been discussed at length else- ^ ^ ’ 
where (p. 84). 

The circulatory apparatus of the uterus during pregnancy Circula- 
has been descrited when the anatqmy of the placenta was 
under consideration (p, 102). 

The lymphatics are also much increased in size; and T-ympha- 
reccnt theories, on the production of certain puerperal dis- 
eases, attribute to them a more important action than has 
been commbnly assigned to themi 

The question of the growth of the nerves has been hotly Nerves, 
discussed. Robert Lee takes the foremost place among those 
who maintain that the nerves of the uterus share the general 
growth of its other constituent parts. Dr, Snow Beck, 
however, ^believes that they remain of the same size as in the 
unimpregnated state, and this view is supported by Hinch- 
feld, Robin, and other recent writers. Robin thought that 
there was an apparent increase in the size of the nerve-tubes, 
wliicli, however, is really due to increase in the neuri- 
lemma. Kilian describes the nerves as increasing in length 
but not in thickness, while Sebroeder states that they parti- 
cipate equally with the lymphatics in the enlargement 
the latter undergo. Whichever of these views may ulti- 
mately be found to be correct, it is certain that analogy 
would lead us to expect an increase of nervous, as well as of 
vascular, supply- i 

It is not in the uterus alone, that pregpanc^ is found to General 
profliice modifications of importance. There are’ few hf the 
more important functions of the body which are notj| to a the body 
'greater or less extent, affected ; to some of these modifications 
it is jiecessary briefly to direct attention, inasmuch as^ ^en najicy, 
carried to excess, they produce those disorderswhiohi^bli Com- 
plicate gestation, and which prove so distressing dan- 

gerous to the patients. Such of them as are appa^nt and may 
aid us in diagnosis are discussed in tlie chapter which treats 
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of the signs and symptoms of pregnancy ; in this place it is 
only necessary to refer to those which do not properly fall 
into tliat category. 

Changes Amongst those wliich are most constant and important 

blood. are the alterations in the composition of the blood. The 
opinion of the profession on this subject has, of late years, un- 
dergone a remarkabte change. Formerly it was universally 
believed that pregnancy was, as the rule, associated with a 
condition analogous to plethora, and that^ this explained 
many characteristic phenomena of common occurrence, such 
as headache, palpitation, singing in tihe^ .ea?s» shortness of 
breath, and the like. As a consequence it was the habitual 
custom, not yet by any pitmans entirely abandoned, to treat 
pregnant women on an antiphlogistic system, to place them 
on low diet, to administer lowering remedies, and very often 
to practise venesection, sometimes to a surprising extent. 
Thus it was by no means rare for women to be bled six or 
eight times during the latter months, even when no definite 
symptoms existed; and many of the older authors record 
cases where depletion was practised every fortnight, as a 
matter of routine, and, when the symptoms were well marked, 
even from fifty to ninety times in the course of a single preg- 
nancy. 

Composi- Numerous careful analyses have conclusively proved that 
blood^in^^^ the composition of the blood during pregnancy is very 
preg- generally — perhaps it would not be too much to say always — 

nancy. profoundly altered. Thus it is foimd to be more watery, 

that its serum is deficientin-RlbuDci®®? and especially that the 
amount of coloured^l< 2 hjiles is .materially diminished, averag- 
ing, according to the analyses of Becquerel and Kodier, 111-8 
against 127-2 in the non-gravid state. At the same time the 
amount of fibriue and of extractive^ matter is considerably 
increg®^. The latter observation is. of peculiar importance, 
as it goes far to explain the frequency of certain thrombotic 
affections, observed in connection , with pregnancy and 
delivery ; this hyperinosis of the blood is also considerably 
increased after labour by the quantity of effete material 
thrown into the mother s system at that time, to be got rid 
by her emunctories. The truth is, that the blood of the 
pregnant woman is generally in a state much more nearly 

of anamm than of plethora, and 
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it is certain that most of the phenomena attributed to 
plethora may be explained equally and better on this view. 
These changes are much more strongly marked at the latter 
end of pregnancy than at its commencement, and it is 
interesting to observe that it is then that the concomitant 
phenomena alluded to are most frequently met with. 
€azeaux, to whom we are chiefly indebted for insisting on 
the practical bearing of these views, contends that the preg- 
nant state is e^sqjpitially one analogous to chlorosis, and that it 
sliould be so treated. Objection has not unnaturally been taken 
to this view, ad implying that a healthy and normal function 
is associated with a morbid state, and it has been suggested 
that this deteriorated state of the blood may be a wise pro- 
vision of nature instituted for a purpose we are not as yet 
able to understand. It may certainly be admitted that preg- 
nancy, in a perfectly healthy state of the systejn^ should 
not be associated with phenomena in themselves in any 
degree morbid. ^ It must not be forgotten, however, that our 
patients are seldom, we might safely say never, in a state that 
is physiologically healthy. The influence of civilization, 
climate, t>ccupation, diet, and a thousand other disturbing 
causes that, to a greater or less degree, are always to be met 
with, must not be left out of consideration. Making every 
allowance, therefore, for the undoubted fact that pregnancy 
oufjlit to be a perfectly healthy condition, it must be con- 
ceded, I think, that in the vast majority of cases coming 
under our notice it is not entirely so ; and the deduction 
drawn by Cazeaux, from the numerous analyses of the blood 
of pregnant women, seem to. point strongly to the conclu- 
sion that the general blood-state is one of poverty and 
aniemia, and that a depressing and antiphlogistic treatment 
is distinctly contra-rindicated* 

Closely connected with the altered condition of thejblood 
is the phyj^iological hypertrophy of the heai*t, which is now 
well known to occur dhring pregnancy. This was first pointed 
out by Larche, in 1828^ and it has been since verified by 
numejous observers. It seems to be constant consi- 
derable, and to be a purely physiological altemtion intended 
to meet the. increased exigencies pf the circulai^on».which the 
complex vascular arrangements of the gravid .ntCTUs produce. 
The hypertropliy is limited to the left ventHcle, the right 
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ventricle, as well as both auricles, being unaflfected. Blot 
estimates tliat the wliole weight of the heart increases ooge- 
fifyj^^'ing gestation. According to Diiroziez* the heart 
remains enlarged during lactation, but diminishes in size im- 
mediately after delivery in women who do not suckle, while 
in women wlio have borne many children it remains per- 
manently somewhat larger than in niilliparfle. Similar in- 
crease in the size of other organs has been pointed out -by 
various writers, as, for example, in the lyt &pha tics, the 
s^en, and the liver. Tarnier states that in women -who 
hav^died after delivery, the organs always, show signs of 
fatty degeneration. According to Gaisnier the whole body 
increases in weight during the latter months of pregnancy, 
and this increase is somewhat beyond that which can be ex- 
plained by the size of the womb and its contents. 

Irregnlar bonyi^ gpo sits between the skull and the dura 
mater, in some cases so largely developed as to line the 
whole cranium, have been very frequently detected in women 
who have died during parturition, so that they are believed 
by some to be a normal production connected with preg- 
nancy. Ducrest found these osteophytes in more»than one- 
third of the cases in which he perfojmed post mortem ex- 
aminations during the puerperal period. Rokitansky, who 
corroborated the obseiwation, believed this peculiar deposit 
of bony matter to be a physiological, and not a pathological 
condition connected with piegnancy ; but whether it he so, 
or how it is produced, has not yet been satisfactorily de- 
termined. 

More or less marked changes connected with the nervous 
system are generally observed in pregnancy, and sometimes 
to a very great extent. When carried to excess they produce 
som^ of the most troublesome disorders which complicate 
gestation, such as alterations in th>o intellectual functions, 
changes in tiie disposition and character, morbid cravings,,^ 
dizziness, neuralgia, syncope, and many others. They are 
purely funpti^ml in theif character, and disappear rapidly 
after deliviitjr, ;and may be best described in connection with 
the disorders of pregnancy. 

^ Respiration is often interfered with, from the mechanical 
results of the pressure of the enlarged uterus. The 
* &ag. des Hopit. 1868 . 
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longltudiital (limensions of the thorax are lessened by 
the upward displacement of the diaphragm, and this ne- 
cessarily leads to some embarrassment of the respiraticjn, 
which is, however, compensated, to a great extent, by an 
increase in _br.aa.dth of the base of the thoracic cavity. 

Certain changes, which are of very constant occurrence, in 
the urine of pregnant women have attracted much attention, 
and have been considered by many writers to be pathogno- 
monic of that state. They consist in the presence of a pe- 
culiar deposit, formed when the urine has been allowed to 
stand for some time, which has received the name of 
Its presence was inown ' to the ancients, and it was par- 
ticularly mentioned by Savonarola in the fifteenth century, 
but it has more especially been studied within the last 
thirty years by Equisier, Golding Bird, and others. If the 
urine of a pregnant woman be allowed to stand in a cylin- 
drical vessel, exposed to light and air, but protected from 
dust, in a period, varying from two to seven da ys, a peculiar 
flocculent sediment, like fine cotton-w ooL makes its appear- 
ance in the centre of the fluid, and soon afterwards rises to 
the surface and forms a pellicle, which has been compared to 
the fat on cold mutton-broth. In the course of a few days 
the scum breaks up and falls to the bottom of the vessel. On 
microscopic examination it is found to be composed of fiit- 
pai'ticles, with crystals of ammoniaco-magnesian phosphates 
and phosphate of lime, and a large quantity of vibriones. 
These appearances are generally to be detected after the 
seco nd mon th of pregnancy, and up to the seventh or eighth 
month, after which they are rarely produced. Eegnaiilt ex- 
plains their absence during the latter monthKS of gestation by 
the presence in the urine,at that time, of free lactic acid, which 
is generally present as a result of the presence of certain of 
the constituents of the smilk in the urine, which increases its 
^ acidity, and prevents the decomposition of the urea into car- 
bonate of ammonia. He believes that kiestinie is pr^uced 
by the action of free carbonate of ammonia on tbe^bosphate 
of lime contained in the urine, and that this reaetton is 
prevented by the excess of acid. 

Golding Bird believed kiestiae to be analogous to casein, 
to the presence of which he referred it, and he States that lie 
has found it in twenty-seven out of thirty cases. Braxton Hicks 
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SO far corroborates his view, and states that the deposit of 
kiestine can be much more abundantly produced if one or 
two teaspoonfuls of rennet be added to the urine, since that 
substance has the property of coagulating casein. Much less 
importance, however, is now attaclied to the presence of kies- 
tine than formerly, since a precisely similar substance is some- 
times found in the marine unconnected with pregnancy, espe- 
cially in ansemic women, and even in the urine of men.. 
Parkes states tha€ it is not of uniform composition, but that 
it is produced by the decomposition of urea, and consists of 
the free phosphates, bladder mucus, fatty infusoria, and 
vaginal discharges. Neugebauer and Vogel give a similar 
account of it, and hold that it is of no diagnostic value. That 
it is of interest, as indicating the changes going on in con- 
nection with pregnancy, is certain ; but inasmuch as it is not 
of invariable occurrence, and may even exist quite indepen- 
dently of gestation, it is obviously quite undeserving of tlie 
extreme importance that has been attached to it. 
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CHAPTER IV, 

SIGNS AND DIAGNOSIS OF PREGNANCY. 

In attempting to ascertain the presence or absence of 
pregnancy, the practitioner has before him a problem which 
is often beset with great difficulties, and on the proper solu- 
tion of which, the moral character of his patient, as well as 
his own professional reputation, may depend. Those who are 
interested in the result of the enquiry can hardly be expected 
to appreciate the fact, that it is often far from easy to give a 
positive opinion on the point ; and it is always advisable to 
use much caution in the examination, and not to commit 
ourselves to a positive opinion, except on the most certain 
grounds. This is all th^ more important, because it is just 
in those dhses in which our opinion is most frequently asked, 
that the statements of the patient are of least value, as she 
is either anxious to conceal the existence of pregnancy, or, 
if desirous of an affirmative diagnosis, unconsciously colours 
her statements, so as to bias the judgment of the examiner. 

Constant attempts have been made to classify the signs of 
pregnancy; thus some divide them into the natwral and 
sensible signs, others into the preswmptivej the probable, 
and the certain. The latter division, which is that adopted 
by Montgomery in his classical work oh the ‘ Signs and Symp- 
toms of Pregnancy,’ is no doubt the better .of the two, if any 
classification be required. The simplest way of studying the 
subject, however, is the one, now generally adopted, of consider- 
ing the signs of pregnancy in the order in, which they occur, 
and attaching to each an estindate of its diagnostfe valu^. 

From the earliest ages authors have thought, that the oc- 
currence of conception might be ascertained by. ccartain ob?- 
scare symptoms, such as the peculiar appearance of tjm ipyes, 
swelling of the neck, or unusual sensations eonneeted with a 
fruitful intercourse. All of these, it need hardly Jbe said, are 
far too uncertain to be of the slightest value. The last, 
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however, is a sign on which many married women profess 
themselves able to depend, and one to which Cazeaux is 
inclined to attach some importance. 

Cessation The first appreciable indication of pregnancy, on which 
strlmtion. dependence can be placed, is the cessation of the cus- 

tomary menstrual discharge, and it is of great importance, 
as forming the only reliable guide for calculating the probable 
period of delivery. In women who have been previously 
perfectly regular, in whom there is no morbid cause which is 
likely to.have caused its suppression, its non-appearance may 
be taken as strong presumptive evidence of the existence of 
pregnancy ; but it can never be more than this, unless verified 
and strengthened by other signs, inasmuch as there are many 
conditions besides pregnancy which may lead to its noii- 
Menstru- appearance. Thus exposure to cold, mental emotion, general 
o^ten ar- debility, especially when connected with incipient phthisis, 
Toatedin may all have this effect. Mental impressions are pecu- 
demly of Harly liable to mislead in this respect. It is far from un- 
pregnancy. common in newly-married wotnen to %id that menstruation 
ceases for one or more periods, either from the general dis- 
turbance of the system connected with tlie marriod life, or 
from a desire on the part of the patient to find herself 
pregnant. Also in unmarried women, who have subjected 
themselves to the risk of impregnation, mental emotion and 
alarm often produce the same result. 

A* further source of uncertainty exists in the fact, tliat iu. 
certain cases menstruation may go dn for one or more periods 
Menstru- after conception, or even during tlie whole pregnancy. Tlie 
pr^n-iEwSy circumstance is certainly of extreme rarity, but one or 

two instance^ are recorded by Perfect, Churchill, and other 
writers' of authority, and therefore its possibility must be 
admitted. The former is much less uncommon, and instances 
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of it ^ve probably come under -tlie obsen'ation of most 
practltionera. The explanation, of it is now well understood. 
Buridg months of gestation,' when the ovum is not 

yet suffi'tnes^^^vanced in growth to fill the whole uterine 


'cavity, there^ a jgonsiderahle space between the decidua, 
reftexa whis^^lonfpitttds it and the decidua vera lining the 
i^l^ne cavttyi ■!; this that the periodical discharge 

and theteTd^ nmple space for it to come from, 

its'.est^pe through the os uteri. After 
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the third month, however, the decidua reHexa and the de- 
cidua vera blend together, an.d the space between thetn dis- 
appears. Menstruation after this time is, therefore, much 
mpre difficult to account for. It is probable that, in many 
supposed cases, occasional losses of blood from other sources, 
such as plac^tajiraevia, an abraded cervix uteri, or a small . 
polypus, have been" paistaken for true menstruation. If the 
discharge really occurs periodically after the third month, 
it can only come from the canal of the cervix. .ITie occur- 
rence, however, is So . rare, that if a woman is menstru- 
ating regularly and normally, who believes herself to be 
more than four months advanced in pregnancy, we are 
justified ipao facto in negativing the supppsition. In an 
unmarried woman all statements as to^r^^arity of men- 
struation are absolutely valueless, for, in such cases, nothing 
is more common than for the patient to make false state- 
ments for the express purpose of deception. 

Pregnancy may uncjuestionably occur when menstrua- Pregnancy 
tion is normally absent. # This is far from uncommon in women Bometimcs 
who conceive during lactation, when the function is in abey- when men- 
ance, and who therefore have no reliable data for calculating 
the true period of their delivery. Authentic cases are also absent, 
recorded in which young girls have conceivSi before men- 
struation is established, and in which pregnancy has occurred 
after the change of life. Taking all these facts into account. Estimate 
we can only look upon the cessation of menstruation as a 
’ fairly p resumptive sig n of pregnancy in women in whom there value, 
is no clear reason to account for it, but one which*- is of un- 
doubtedly great value in assisting our diagnosis. 

Shortly after conception various sympathetic disturbances sympa- 
of the system occur, and it is only very exceptionally that 
these are not established, ^ey are generally moBt de- ^ 
veloped in women of highly nervous temperament ; and they 
are, therefore, most marked in patients in the upper dla^i^ of 
society, in whom this class of organisation is coxx^o^. 

Amongst the most frequent of these are Momii® 

of the gastro-intestinal canal. A tendency 
vomiting is very general ; and as it is generally 
rising from the recumbent position, it is 
amongst women as the ® morning sickness,’ 
commences almost immediately after conceptlioni: but more 

VOL. L 
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frequently it does not show itself until the second month, 
and it rarely lasts after the fourth month. Grenerally it is * 
a ^ense of nausea rather than acttlal vomiting. The woman 
feels sick and unable to eat her breakfast, and often brings 
up some glairy fluid. In other cases, howe\'er, she actually 
vomits, and sometimes the sickness is so excess! v'e ’ as , to 
resist all treatment^ Seriously to affect the patient’s health,'^* 
and even i|nperil her life. These grave forms of the affection 
will require ^parate consideration. Very different opinions 
have teen held as to the cause of morning sickness. Dr. 
Henry Bennet believes that, when at all severe, it is always 
associated with con gestio n and inflammation of the cervix 
iiterL Graily Hewitt maintains that it depends entirely 
trhfi producing irritation of the uterine 

nerves at the seat of the flexion, and consequent sympathetic 
vomiting. This theoiy, however, when broached at the 
Obstetrical Society, was received with little favour; and it 
seems to me to be sufficiently disproved by the fact, which I 
believe to be certain, that more or lesalhausea is a normal and 
nearly constant phmomenon in pregnancy ; and it is difficult 
to believe that nearly every pregnant woman hsf^ a flexed 
uterus. The generally received explanation is, probably, the 


correct one, viz, that nausea, as well as other forms of syrn- 
patteti^disturbances, depend on Jfie stretching of the uterine 
fibres by the growing .pyutn? nnd the consequent irritation of 
the u^in^i nerves. It is, therefore, one, and only one, of the 
numerous reflex phenomena naturally accompanying preg- 
nancy* ii is an old observation that when the sickness of 
pre^di^n^y other, and generally more dis- 

tressni^ sjmpalhetic derangements, are often met with, such 
as ^^itend^cy to syncope. J^r. Bedford^ has laid especial 
and maintains that such women are pe- 


euli^jy apl to, mkcarr j. . . * . ' , 

of the digestive functions, depending 
on no^^ such as excessive 

or a qravip^ for 

^d;^en disgi^tii^^ aHicles of diet. .Tta|«iv- 
^ay .be altogether irresistible, ^nd are pop ^ wn 
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fts f||§fuently obsen ed, leading to consti- 


&|;oisssive flatulence. 




ChaiS IV.] SIGNS AND DIAGNOSIS "OF PREGNANCY. 


147 


Certain glandular sympattiieH may bo developed, one of othersym- 
the most common being an excessive secretion from the sali- ' 
vary glands. A tendency^to syncope is not unfrequent, rarely mena. 

‘ proceeding to actual fainting, but rather to that sort of par- 
tial syncope, unattended with complete loss of consciousness, 
which the older authors used to call ^ lypothemia.’ This oft^en 
occurs in women who show no such tendency at other times, 
and, when developed to any extent, forms a very distressing 
accompaniment of pregnancy. Toothache is common,’ and is 
not rarely associated witli actual caries of the teetb.' When 
any of these phenomena are carried to excess it is more than 
probable that some Imorbid condition of the uterus exists, 
which increases the lo^jal irritation producing them. 

Mental peculiarities are very general, ' An undue de- Mental pe- 

*^***^* Jl. . •*- 1 ^ •/ ^ GIlllHflntlCjS 

gree of despondency, utterly beyond the patient’s ccmtrob is 

far from uncommon ; or a* change which ren^ts the bright 

and good-tempered woman fractious and irritable ; or even 

the more fortunate but less common change by which a dis- 

agree ible disposition^becomes altered for the. better. All The diag- 

these phenomena of exalted nervous suSteeptibility, however, 

are but ftf slight diagnostic value. They may be taken as these sym-' 

corroborating more certain signs, but nothing mote; and 

tliey are chiefly interesting from their tendency to be car- jinces is 

riecl to excess and to produce serious disorders. 

Certain changes in the mammae are of early occurrence, Mnmmfirjr 
dependent, no doubt, on the intimate sympathetic relations at 
all times existing between them and the uterine organs, but 
cliiefly required for the purpose of preparing for the im- 
poriant function of lactation, which, on the tenninaiion of 


pregnancy, they have to perform. • • 

These changes generally commence about thejaecqnd 
month of pteguancy, when breasJ^ji^jbei^ome in^s^ied in 
size and tender. As jpreguaUpy advances they beeotn^^ucjh 
lajger and firmer, and b lhe veip s may be seet^ ^ 

them. I’he most chsur^t^|$tic changes, Oh^sia ^ 

tb^hipples and areolie^ and pri, these many fheareoifl^, 

laiiP^eat -stress. Thae ^ ti pples ^ 

frdHiiyy;. covered mto mjx^te br anny. ■ ' 

the .dj^^ation, of ,sero-la<^te.^nt 
The areol®^jrrounding them become 
darkened from the deposit of pigment The ex- 
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tent of this discolouration varies much in different women. 
In fair women it may be so slight as to be hardly appre- 
ciable, while in dark women it is generally exceedingly 
characteristic, vsometimes forming a nearly black circle ex- 
tending over a great part of the breast. ' The areola be- 
comes moist as well as dark in appearance and is somewhat 
swpllen, and a number of small tubercles become developed 
i^opLit, forming a circle of projections around the nipple. 


Pig. 71. 
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These tubercles are described by Montgomery as being inti- 
mately connected with the lactiferous ducts, some of which 
may occasionally be ti^ed into them and seen to open on 
sumiuits. As pregnancy.ndyanees they increase in size 
fbc latter months what has been 
fmB«l^* liiSB';BecQnd »T'y ^re*^**^ * becoi^es developed, and when 


welt a vei^ cha^teristic appearance. It con- 
sists of minnte discolonred spots all round the 

j|Teola'^wii^i^>;t^e pigmentation is fainter, and whiah.are 
. gen^^ly i||is^bi^ as resembling spots from which the 
jpbloaK.lie^ ’b^''';iiBcharj^ by a, shower of water-drops. 

dadcening of the primary areola, is most 
At this period, especially in women 
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whose skin is of fine texture, whitish silvery streaks are often 
seen on the breasts. They are produced by the stretching 
of the cutis vera, and are permanent. 

By pressure on the breasts a small drop of serous-lookihg 
fluid can very generally be pressed out from the nipple 
often as early as the third month, and on microscopic ex- 
amination milk and cholostrum globulestcan be seen in it. 

The diagnostic value of these mammary changes have been Biagnos- 
variously estimated. When well marked they are considered mammary 
by Montgomery to be certain signs of pregnancy. To this changes, 
statement, however, some important limitations, must be 
made. In women who have never borne children they, no 
doubt, are so ; for, although various uterine iOnd ovarian ' 
diseases produce some darkening of the areola, they cer- 
tainly never produce the well-marked changes above de- 
scribed. In multiparae, however, the areolae often remain 
permanently darkened, and in them these signs ar^ much 
less reliable. The presence of milk in the breasts in first 
pregiiancies may h& considered an almost certain sign, 
and it is one which I have rarely failed to detect even from 
a comparatively early period. It is true that there are 
authenticated instances of non-pregnaht Women having an 
abundant secretion of milk established from mammary irri- 
tation. Thus Beaudelocque presented to the Academy of 
Surgery of Paris a young girl eight years of age, who had 
nursed her little brother for more than a month. Dr. Tanner 
states — I do not know on what authority — that Mtis not un- 
common in Western Africa for young girls who have never been 
pregnant to regularly employ themselves in nursing the 
children of others, the mammse being excited to action by 
the application of the juice of one of the euphorbiacese.’ 

Lacteal secretion has. even been noticed in the male breast* 

But these are exceptions to the general rule so uncommon 

as merely to deserve mentio^i as curiosities; and I have never , 

yet been deceived in diagnosing a first pre^andy lh@ 

presence of even the minutest quantity 

in tlipe breasts, although even, then other 

should always be sought for. In multiparaa of 

milk is by no means so valuable,, for it is 

to remain in the mammae long after the cessfciiou ot laehition, 

and even for several years. Dr. Tyler Smith correctly says 
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that ^suppression of the milk in persons who are nursing 
and liable to impregnation is a more valuable sign of preg- 
nancy than the converse condition*’ This is an observation 
I have frequently coiToborated. 

As a diagnostic sign of pregnancy, therefore, the mam- 
mary symptoms are of great importance in primiparse, and in 
them, when well maflrked, they are seldom likely to deceive. 
Tiiey are specially important when we suspect pregnancy in 
the unmarried, as we can easily make an excuse to look at 
the breast without explaining to the patient the reason ; and 
a single glance, especially if the patient be dark-com- 
plexioned, may so far strengthen our suspicion as to justify 
a more thorough examination. In married multipara? they 
are of less consequence and leas reliable. 

In connection with this subject may be mentioned various 
irregular deposits of pigment which are frequently observed 
during pregnancy. The most common is a dark brownish 
or yellowish line starting from the pubes and running up the 
centre of the abdomen, sometimes as far as the umbilicus 
only, at others splitting into two, so as to form an irregular 
ring round the umbilicus, and reaching to the epigastrium. 
It is, however, of very uncertain occurrence, being well 
marked in some women, while in others it is entirely absent. 
Patches of darkened skin are often observed about the face, 
chiefly on the forehead, and this bronzing of the skin some- 
times gives a very peculiar appearance. Joulin states that it 
only occurs on parts of the face exposed to the sim, and that 
it is therefore most frequently observed in women of the lower 
order, who are freely exposed to atmospheric influences. 
These pigmentary changes are of small diagnostic value, and 
they may be present for a considerable time aftei* delivery. 

^fae progressive enlargement of the abdomen, and tlie 
size cf the gravi|^ uterus at various periods of pregnancy, as 
well as'thie^ethod of examinattidi? by means of abdominal 
palpa44oii^ alread been’ debited (pp. 116 and 131). 

In chnil^ffbn with this subje^ we have to refer to tlie 
Weil-fchdwn ;p|iienbTnena produced by tlie movements o# the 
fmtus jn ute^o, whichv are's© familiar to all pregnant women. 
,^niese,yio doubt, Jtoke place from the earliest period of foetal 
the muscular tissue of the foetus is sufficiently 
doTeioped to admit of contraction, but they are not felt 
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by the mother until somewhere about the sixteenth week of 
utero-gestjitiori, the precise period at which tliey are perceived 
varying considerably in different cases. I'he errors of the 
law, on this subject, which supposes tlie child not to be alive, 
or ^ quick,’ until the motlier feels its movements, are well 
known, and have frequently been made the subject of pro- 
test by the medical profession. The sp-called quickening, Quicken- 
which certainly is felt very suddenly by some women, is ^“8* 
believed to depend on the rising of the uterine tumour 
sufficiently high to permit of the impulse of the foetus being 
transmitted to the abdominal walls of the mother, through 
the s63nsory nerves of which its movements become appre- 
ciable. The sensation is generally described as being at first 
a foebleL,^i^t^jing, which, when first felt, not unfrequently 
causes unpleasant nervous or hysterical sensations. As the 
uterus enlarges, the movements become more and more dis- 
tinct, generally consisting of a series of sharp blows or kicks, 
sometimes quite appreciable to the naked eye, and causing 
distinct projection of the abdominal walls. Their force and 
intensity will also vary during the pregnancy according to 
circumstances. At times they axe very frequent and distress- 
ing, at others the foetus seems to be comparatively quiet, and 
its movements may even not be felt for several days in suc- 
cession, and thus unnecessary fears as to the death of the 
foetus often arise. The state of the mother’s health has an 
undoubted influence in promoting them. They are. said to 
increase in force after a prolonged abstinence from food, or 
in certain positions of the body. It is certain that causes 
interi'ering with the vitality of the foetus often pi'oduce very 
irregular and tumultuous movements. They can be very 
readily felt by the accoucheur on palpating tlie abdomen, 
and sometimes, in the latter months, so distinctly as to leave 
no doubt as to the existence of pregnancy. They cto al^ 
generally be induced by placing one hand on each side of the 
abdomen and gently pre^ng inwards with pne ef them, 
when the pressure will induce foetal motion^ whidbi the* other 
hand easily appreciates. 

As a diagnostic sign the existence of fcefel mcryements The diag- 
has always held a high place, but care should be taken in rely- vaiue^cf 
ing on it. It is certain that women are themselves very 
often in error, and fancy they feel the movements of a foetus 
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Avhen none exists, being probably deceived by irregular ab- 
dominal contractions, or flatus within the bowels. They may 
even involuntarily produce such intra-abdominal movements 
as tnay readily deceive the practitioner. Of course, in advanced 
pregnancy, when the fmtal movements are so marked as to 
be seen as well as felt, a mistake is hardly possible, and they 
then constitute a certain sign. But in such cases there is an 
abundance of indications and little room for doubt. In ques- 
tionable cases, and at an earlier period of pregnancy, the 
absence of movements must not be taken as a proof of the 
non-existence of pregnancy, for they may be so feeble as not 
to be perceptible, or they may be absent for a considerable 
period. 

Dr. Braxton Hicks' has recently directed attention to 
the value, in a diagnostic point of view, of intermittent 
contractiQna„.jof J^he uterus during pregnancy. He has 
pointed out that, after the uterus is sufficiently large to 
be felt by palpation, if the hand be placed over it, and 
it be grasped for a time without using any friction or 
pressure, it will be observed to distinctly harden in a 
manner that is quite chjiracteristic. This intermittent con- 
traction occurs every five or ten minutes, sometimes oftener, 
rarely at longer intervals. The fact that the uterus did 
contract in this way had been previously described, more 
especially by the late Dr. Tyler Smith, who ascribed it 
to peristaltic action. But it is certain that no one, ])efore 
Dr. Hicks^ had pointed out the fact that such contractions 
were constant and normal jcoTjCQin.itants of pregnancy, con- 
tinuing during the whole period of utero-gestation, and 
forming a ready and reliable means of distinguishing the 
uterine tumour from other abdominal enlargements. Since 
reading Dr. Hicks’ paper I have paid considerable attention 
to this whiofi I have never failed to detect, even in the 
retrofieit^ ^-avid uterus contaiAiki entirely in the pelvic 
cavity, anofc* disposed entirely to agree with him as to 
its great vkl\i©\ia diagnosis. If the hand fee kept steadily 
on the utenw; ita alternate hardening and relaxation can be 
appreciated witlf^ the. greatest ease. The advantage which 
this sign has over the foetal movements is that it is consent, 
^ to be simulateil fey anything else, and 

* Ohst. 'Prans. v. 13. ' 
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that it is independent of the life of the child, being equally 
appreciable when the uterus contains a degenerated ovum or 
dead foetus. Tlie only condition likely to give rise to error 
is an enlargenient of the uterus in consequence of contained 
foreign bodies other than the results of conception, such as 
retained menses, or a pdlypus. The history of such cases — 
which are moreover of extreme rarity — ^would easily prevent 
any mistake. As a corroborative sign of pregnancy, there- 
fore, I should give these intermittent contractions a high 
place. 

The vaginal signs of pregnancy are of considerable ira- 
portance in diagnosis^. ^ They are chiefly the changes which p^’^nancy. 
may be detected in the cervix, and the so-called ballqU e- 
which depends on the mobility of the foetus in the 
liciuor amnii. 

The alterations in the density and apparent length of 
the cervix have been already described (p. 133). When cervix, 
pregnancy has advanced beyond the fifth month the peculiar 
velvety softness of the cervix is very characteristic, and affords 
a strong corroborative sign, but one which it would be unsafe 
to rely dn by itself, inasmuch as very similar alterations may 
be produced by various causes. When, however, in a sup- 
posed case of pregnancy advanced beyond the period indicated, 
the cervix is found to be elongated, dense, and projecting into 
the vaginal canal, the non-existence of pregnancy may be safely 
inferred, and therefoi^e the negative value of this sign is of 
more importance than the positive. 

Ballottement, when distinctly made out, is a very valuable Riiiotto- 
indication of pregnancy. It consists in the displacement, 
by the examining finger, of the fietus, which floats up in the 
liquor amnii, and falls back again on the tip of the finger 
with a slight tap which is exceedingly characteristic. 

In order to practise it most easily, the patient is placed on a Method of 
couch or bed in a position midway between sitting and lying, 
by which the vertical diameter of the uterine cavityif brought 
into correspondence with that of the pelvis. . :Twb ^ijjgers of 
^ thejright hand are then passed high up into the vagina in 
front of the cervix. The uterus being how from 

without by the left hand, the intravaginal fin^ra press the 
uterine wall suddenly upwards, when, if pregnancy exists, the 
foetus is displaced, and in a moment falls back again, im- 
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parting a distinct impulse to the fingers. When easily 
appreciable it may be considered as a certain sign, for 
although an ante-flexed fundus, or a calculus in the bladder, 
may give rise to somewhat similar sensations, the absence 
of other indications of pregnancy would readily prevent error. 
Ballottement is practised between the fourth and seventh 
mcmths. Before that time the foetus is too small, wliile at 
a later period it is relatively too large, and can no longer 
be easily made to rise upwards in the surrounding liquor 
amnii. The absence of Wlottement must not be taken as 
proving the non-existence of pregnancy, for it may be inap- 
preciable from a variety ofqauses, such as abnormal presenta- 
tions, or the implantation of the placenta over the cervix uteri. 

There are also some other vaginal signs of pregnancy of 
Vaffinal secondary consequence. Amongst these is the yagi nal pulsa- 
pulsation. pointed out by Osiander, lAhich depends on tlie enlarge- 

ment of thp vaginal arteries, which may sometimes be felt 
beating at an early period. Often this pulsation is very 
distinct, at other times it cannot be felt at all, and it is 
altogether unreliable, as a siljiilar pulsation may be felt in 
various uterine diseases. * 

Uferino Dr* Rasch has lately drawn attention to a previously iin- 

fluctua- described sign which he believes to be of importance in the 
diagnosis of early pregnancy.' It consists in the detection of 
fluctuation through the anterior uterine waU, depending on tlie 
pre^nce th^ liqugr au^ In order to make this out, two 
foigers of the right hand must be used, as in ballottement, 
while the uterus is steadied through the abdomen. Dr. Rasch 
states that by this meros the enlarged uterus in pregnancy 
can easily be distinguished; from the enlargement depending 
on other causes, and thair fiuctuation can always be felt as 
early as the second month. If it is associated with sup- 
pressed mensi^ation and darkened areol«, he considers it a 
certain In Wder to detect ik^.^ however, considerable 

experience jai ii^a£:ixig vagiitBl exatiiizmtions is essential, and 
it can hardly be depended on for general use. 

^ of the vaginal mucous jmem- 

relied on by Jacquemier and Kluge as affording a 
rea®y-ob8erved ind^tion of pregnancy. In most cases it 


Blit. Med. Jouf* vol. ii, 1823. 
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is well marked ; sometimes, indeed, the change of colour is 
very intense, and it evidently depends on tlie congestion pro- 
duced by pressure of the enlarged uterus. The same effect, 
however, is constantly seen where similar pressure is effected 
by large fibroid tumours of the uterus, and, therefore, for 
diagnostic purposes it is valueless. 

J3y far the most important signs are those which can 
be detected by abdominal auscultation, and one of these 
— the hearing of the fceta,! hpj^Tfc-sn^indK — forms the only 
sign which 'per ae, and in the absence of all others, is perfectly 
reliable. 

The fact that the sounds of the foetal heart are audible 
during advanced pregnancy was first pointed out by Mayer 
of Geneva in 1818, and the main facts in connection 
with foetal auscultation were subsequently worked out by 
Keraradec, Naegeld, Evory Kennedy, and other observers. 
The pulsations first become audible, as a rule, in the 
course of the f ifth m onth, or between it and the fourth 
month. In exceptional circumstances, and by practised ob- 
servers, they have been heard earlier# Depaul believes that 
he detected them as early as the eleventh week, and Eoutli 
has also detected them at an early period by vaginal stetho- 
scopy, which, however, for obvious reasons, cannot be ordi- 
narily employed. Naegcld never heard them before the 
eighteenth week, more generally at the end of the twentieth, 
and for practical purposes the pregnancy must be advanced to 
the fifth month before we can reasonably expect to detect them. 
From this period up to term they can almost always be heard, 
if not at the first attempt, at least afterwards, to a certainty, if 
we have the opportunity of making repeated examinations. 
Accidental circumstances, such as the presence of an unusual 
amount of flatus in the int^tines, may deaden the sounds 
for a time, but not permanShtly. Depaul only failed to 
hear them in eight cases out of 906 examined during the 
last three months of pregnancy ; "and out of 180 which 
Dr. Anderson of Glasgow carefully examined, he ohjy foiled 
to hear the foetal heart in twelve, and in each w th^ese the 
child was still-bom. They, therefore, form' nbt only a most 
certain indication of pregnancy, but of the life of the foetus 
also. 

The sound has been always likened to the double tic-tac 
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of a watch heard through a pillow, which it closely r-*- 
serables. It consists of a distinct ^oublo-beat, separated b}** 
a short interval, tlie first being the loudest and most distinct, 
the second being sometimes inaudible. The rapidity of the 
foetal pulsations forms an important means of distinguishing 
them from transmitted maternal pulsations, with which they 
might be c6nfoun(fed. Their average number is stated by 
Slater, who made numerous observations on this point, to be 
132, but sometimes reaching as high as 140, and sometimes 
as low as 120. It will thus be seen that the pulsations are 
always much more rapid than those of the mother’s heart, 
unless,' indeed, the latter be unduly accelerated by tran- 
sient mental emotion or disease. To avoid mistakes, 
whenever the foetal heart is heard its rate of pulsation 
should be carefully counted, and compai‘ed with that of the 
mother’s pulse ; if the rates difiPer, we may be sure that no 
error has been made. The rapidity of the foetal pulsations re- 
mains, as a rule, the same during the whole period of preg- 
nancy, while their intensity gradually increases. They may, 
however, be temporarily increased or diminished in fre- 
quency by disturbing causes, such as the pressum of the 
stethoscope, which, e^cciting tumultuous movements of the 
foetus, may induce greatly-increased frequency of its heart- 
beats. So also during labour, after the rupture of the liquor 
amiiii, when the contractions of the uterus have a very dis- 
tinct influence on the foetus, they may be greatly modified. 
An acceleration or irregularity of the pulsations, made out in 
the course of a prolonged labour, may thus be of great prac- 
tical importance, by indicating the necessity for prompt in- 
terference. Similar alterations, associated with tumultuous 
and unusual foetal movements felt by the mother towards the 
end of pregnancy, may point to danger to the life of the 
foetus during the IfUei months, and may even justify the in- 
dicatioB^df pin^inature labour. Thisiiys especially the case in 
women who" bhve previously given birth to a succession of 
dead children owing to disease of the placenta,. and, in them, 
careful and' frequently repeated .auscultations may warn us 
of the impending danger. 

The rapidity of • the foetal heart-sounds has been sup- 
|K^d by some fo afford a means of determining the sex of 
|lhe; child before birth. Frankenhauser, who first directed 



Chap. IV.] SIGNS AND DIAGNOSIS OF PREGNANCT. 


157 


attention to this point, is of opinion that the average pulsa- 
tions of the heart are considerably less in male than in female 
children, averaging 124 in the minute in the former, as 
against 144 in the latter. Steinbach makes the diflference 
between the average number of beats somewhat less, viz. 
131 for males, and 138 for females. He predicted the sex 
correctly by this means in 45 out of 57 cases, while Franken- 
hauser was correct in the whole 50 cases which he specially 
examined with reference to the point. Dr. Hutton, of New 
York, was also correct in seven cases he fixed on for trial. 
Devilliers found the average in the sexes to be the same as 
Steinbach ; he attributes the diflference, however, to the size 
and weight, rather than to the sex of the child, and believes 
the pulsations to be least numerous in large and well-de- 
veloped children.- As male children are usually larger than 
female, he thus explains the relatively less frequent pulsations 
of their hearts. The point, however, is more curious than 
practical, and the rapidity of the pulsations certainly would 
not justify any positive prediction on the subject. Circum- 
stances influencing the maternal circulation seem to have no 
influence bn that of the foetus. 

The foetal heart-sounds are generally propagated best by 
the back of the child, and are, therefore, most easily audible 
when this is in contact with the anterior wall of the uterus, 
as is the case in the large majority of pregnancies. When the 
child is placed in the dorso-posterior position, tlie sounds have 
to traverse a larger amount of the liquor amnii, and ai’e 
further modified by the interposition of the fostal limbs. 
They are, therefore, less easily heard in such cases, but even 
in them they can almost always be made out. As the foetus 
most frequently lies with the occiput nver the, brim of the 
pelvis, and the back of the child towards the left side of the 
mother, the heart-sounds are usually most distinctly audible 
at a point midway between the umbilicus end the left anterior- 
superior spine of the ilium. In the next most cammd|i^ posi- 
tion, in which the back of the child lies to the right ||(xnbar 
region of the mother, they are* generally heard at a cbrre^ond- 
ing point at the right side, but in this case they are fr^iiently 
more readily made out in the right flank, being then trans- 
mitted through the thorax of the child, which is in contact 
* New York Med. Jour. July, 1872 . 
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with the side of the uterus. In breech cases, on the other 
hand, the lieart-sounds are generally heard most distinctly* 
above the umbilicus, and either to the right or left, according 
to the side towards which the back of the child is placed. It 
will thus be seen that the place at which the fcctal heart-sounds 
are heard varies with the position of the foetus itself ; and this, 
when combined with palpation, affords a ready means of as- 
certaining the presentation of the child before labour. Tlie 
sounds are only audible over a limited space, about two to 
three inches in diameter; therefore, if we fail to detect them 
in one place, a careful exploration of the whole uterine tu- 
mour is necessary before we are satisfied that they cannot be 
heard. 

The only mistake that is likely to be made is taking the 
roat ^maJ pulsa tions, transmitted thi’ough the uterine tumour, 
for those of the foetal heart. A little care will easily prevent 
this error, and the frequency of the mother’s pulse should 
always be ascertained before counting the sui^posed footal 
pulsations. If these are found to be 120 or more, while, the 
mother’s pidse is only 70 or 80, no mistake is possible. If the 
latter is abnormally quickened greater care may be necessary, 
but even then the rate of pulsation of each will be dissimilar. 
Dr. Hicks ‘ has pointed out that in tedious labour, when 
tlie muscular powers of the mother are exhausted, the mus- 
cular subsurrus may produce a sound closely resembling the 
foetal pulsation, but error from this source is obviously very 
improbable. 

In listening for the foetal heart-sounds the patient sliould 
be placed oh her hack, with the shoulders elevated and the 
knees flexed. The surface of the abdomen should he un- 
coveredj^and an ordinary stethescope employed, the end of 
which must be pressed firnlly on the tumour, so as to depress 
the abdontinal ’Walls. The most absolute stillness is necessary, 
as 'it is;oftiSflO far from easy to he^r the sounds. Sometimes, 
afterfaitii^. With the ordinary ^tethespope, I have succeeded 
with ths(^^ii*«ural, which remarkably intensifies them. 
When one#]ieard they are most earily coimted during a^space ^ 
of five seconds^ ^ on account of their frequency, it is not 
:^1 ways, possible to follow them over a longer period. 

Whep. the foetal heart-sounds are heard distinctly, 


* MsU Tram, yol. xv. 
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pregnancy may be absolutely and certainly diagnosed. The Value of 
fact that we do not hear them does not, however, preclude p^n^cyf 
the possibility of gestation, for the foetus may be dead, or the 
sounds temporarily inaudible. 

There are some other sounds heard in auscultation which Other 
are of very secondary diagnostic value. One of these is the heard in 
so-called umbilical or funic aoufflcy which was first pointed ausculta- 
out by Evory Kennedy. It consists of a single blowing mur- Umbilical 
mur, synchronous with the foetal heart-sounds, and most souffle, 
distinctly iieard in the immediate vicinity of the point 
where these are most audible. Most authors believe it to be 
produced by pressure on the cord, either when it is placed 
between a hard part of the foetus and the uterine walls, or 
is twisted round the child’s neck. Schroeder and Hecker 
detected it in fourteen or fifteen per cent, of all cases, and 
tlie latter believed it to be caused by flexure of the first 
portion of the cord near the umbilicus. For practical pur- 
poses it is quite valueless, and need only be mentioned as a 
plumiiincnon which an experienced auscultator may occasion- 
ally detect. 

The nterme souffls is a peculiar single whizzing murmur, The ute- 
which is almost always audible on auscultation. It varies 5^”^^ 
very remarkably in character and position. Sometimes it 
is a gentle blowing or even musickl murmur ; at others it is 
loud, harsh, and scraping ; sometimes continuous, £k)metimes 
intermittent. It may also be heard at any point of the 
uterus, but most frequently low down, and to one or other 
side; more rarely above the umbllious, or towards the 
fundus ; and it often changes its position so as to be beard at 
a SLihsequent auscultation at a point where it was previously 
inaudible. It may be heard over a space of an inch or two 
only, or, in some cases, over the whole uterine tumour ; or 
again, it may sometimes be detected simultaneously over two 
entirely separate portions of the uterus. It is generally to be 
heard earlier than the foetal heart-sounds, oftep ' Hoon as 
the uterus rises above the brim of the pelvi^^'^d: it can 
almost always be detected after the commencf^en^ of the 
fourth month. The sound becomes curiously modMed by the 
uterine contractions during labour, becoming loudet and more 
intense before the pain comes on, disappearing during its 
acme, and again being heard as it goes off. Hicks attributes 
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to a similar cause, viz. the peculiar uterine contractions going 
on during pregnancy, the frequent variations in the sound 
which are characteristic of it.* The uterine souffle is also 
audible after the death of the foetus, and it is believed by 
some to be modified and to become more continuously harsh 
when that event has taken place. 

Very various explanations have been given of the causes 
of this sound. For long it was supposed to be formed in 
the vessels of the placenta, and hence, the name ‘placental 
souffle^' by which it is often talked of; or if not in the pla- 
centa, in the uterine vessels in its immediate neighbourhood. 
The non-placental origin of the sound is sufficiently demon- 
strated by the fact that it may be heard for a considerable 
time after the expulsion of that viscus. Some have supposed 
that it is not formed in the uterus at all, but in the maternal 
vessels, especially the aorta and the iliac arteries, owing to 
the pressure to which they are subjected by the gravid uterus. 
The extreme irregularity of the sound, its occasional disap- 
pearance, and its variety of situation over different parts of 
the uterus, seem to be conclusive .against this view. Tlie 
theory which refers the soimd to the uterine vessels tkemsolves 
is that which has received most adherents, and which best 
meets the facts of t^he case ; but it is by no means easy or even 
possibleto account for the exact mode of its production in them. 
Each of the explanations which have been given is open 
to some objection. It is far from unlikely that the intermit- 
tent contractions of the uterine fibres, which are known 
to occur during the whole course of pregnancy, may have 
much to do with it, by modifying, at intervals, the rapidity 
of the circulation in the vessels. Its production in this 
manner may also be favoured by the chlorotic state of the 
blood, to which Oazeaux and\Scanzoni are inclined to attri- 
bute an Important influence in its causation, likening it to 
the ati®mic murmur so frequently heard in the vessels in 
weakly - 

From a jjiagrioaifijc point of view the uterine souffle is of 
very secondaipy because a similar sound is^very 

generally audible in large fibroid tumours of the uterus, and 
even in some few ovarian tumours ; it is, therefore, of little 


Op. cii, p. 223. * 
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or no value in assisting us to decide the character of the ab- 
dominal enlargement. 

The supposed dependence of the sound on the placental 
circulation has caused its site to be often identified with 
that of the placenta. It is, however, most frequently heard 
at the lower part of the uterus, while the placenta is 
generally attached near the fundus ; so ijiat its position can- 
not be taken as any safe guide in determining the situation 
of that viscus. 

Occasionally, in practising auscultation, irregular sounds 
of brief duration may be heard, which are not susceptible of 
accurate description, and which doubtless depend on the 
sudden movements of the foetus in the liquor amnii, or on 
the impulse of its limbs on the uterine walls. When heard 
distinctly they are characteristic of pregnancy, and afford 
strong corroborative proof of its existence ; and they may be 
sometimes heard when the other sounds cannot be detected. 
They are, however, so irregular, and so often entirely absent, 
that tl»ey can hardly be looked upon in any other light 
than as accidental phenomena which may occasionally be de- 
tected. • 

Two other sounds have been described as being some- 
times audible, which ma;y be mentioned as matters of in- 
terest, but which are of no diagnostic value. One is a 
rustling sound, said by Stoltz to be audible in cases in which 
the foetus ig dead, which he refers to gaseous decomposition 
of the liquor amnii, the existence of which is, however, ex- 
tremely problematical. The other is a sound heard after the 
birth of the child, and referred by Caillant to the separation 
of the placental adhesions. He describes it as a series of 
rapid small scratching sounds, similar to those which would 
be produced by drawing the nails across the seat of a sofa. 
Himpson ^ admits the existence of the sound, but believes that 
it is produced by the mere phyrical crushing of the placenta, 
and artificially imitated it out of the body by forcing the 
placenta through an aperture the size of the os uteri. 

It will be seen, then, that although there are nuraetous 
symptoms accompanying pregnancy, many., %hem are 
unreliable by themselves, and apVto mislead; Those which 
may be confidently depended on are the pulsations of the foetal 

Selected Obutet. Works, p. 161 . 
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heart, which, Iiowever, fail us in cases of dead children ; the 
foetal movements when distinctly made out by the examiner ; 
ballottement ; the intermittent contractions of the uterus ; 
and to these we may safely add lacteal secretions in the 
breasts, provided we have to do with a first pregnancy. 

The remainder are of importance in leading us to suspect 
pregnancy, and in ^ corroborating and strengthening other 
symptom^ but they do not, of themselves, justify a positive 
diagnosis. 
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THE differential DIAGNOSIS OF PREGNANCY. SPURIOUS 
PREGNANCY. THE DURATION OF PREGNANCY. SIGNS OF 
RECENT DELIYBRY. 

The differential diagnosis of pregnancy has of late years 
assumed much importance on account of the advances of 
abdominal surgeiy. The cases are so numerous in which 
even the most experienced practitioners have fallen into error, 
and in which the abdomen has been laid open in ignorance 
of the fact that pregnancy existed, that the subject becomes 
one of the greatest consequence. Fortunately it is. less so from 
an obstetrical than from a ^gynecological point of view, inas- 
much as the converse error, of mistaking some other con- 
dition fof pregnancy, is of far less consequence, as it is one 
which time will always rectify. But even in this ^ way care- 
lessness may lead to veiy serious injury to the character, if 
not to the health of the patient; and it will be well to 
refer briefly to some of the conditions most liable to be mis- 
taken for pregnancy, and to the mode of distinguishing them. 

Adipose e nlar gement of the abdomen may obscure the Adipose 
diagnosis by preventing the detection of the uterus ; and if, f 

as is not uncommon in women of great obesity, it is asso- the^do- 
ciated with irregular menstruation, the increased size of the 
abdomen might be erroneously supposed to depend on preg- 
nancy. The absence of corroborative signs, however^ such as 
auscultatory phenomena or mammary changes, and tbi^ hard- 
ness of the cervix as felt per vaginam, make it feasy avoid 
this error. . , 

Distension of the ut^us by retained or Distention 

watery secretion, is an occurrence of mrity tbi^'i^uld sol- 
dom give rise to error. Still it undoubtedly dccaaionally 
happens that the uterus becomes*" enlarged in this, way, 
sometimes reaching even to . the level of th^^i umbilicus, metra, &c» 
and the physical character of the uterine tumour us not 
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unlike that of the gravid uterus. The best safeguard against 
mistakes will be the previous history of the ease, which will 
always be different from that of ordinary pregnancy. Ke- 
tained menstruation almost always occurs from some physical 
obstruction to the exit of the fluid, such as imperforate 
hymen, which has prevented the appearance of the discharge ; 
or if it occurs in Women who have already menstruated, 
we may usually trace a history of some cause, such as inflam- 
mation following an antecedent labour, which has produced 
occlusion of some part of the genital tract. The existence of 
a uterine, tumour in a girl who has never menstruated will of 
itself give rise to suspicion, as pregnancy tinder such circum- 
stances is of extreme rarity. It will also be found that gene- 
ral symptoms have existed for a period of time considerably 
Iqiijger than the supposed dui-ation of pregnancy, as judged 
of b^y tiie size of the tumour. The most characteristic of 
them are periodic attacks of pain due to the addition, at 
each monthly period, to the quantity of retained menstrual 
fluid. Whenever, from any of these reasons, suspicion of 
the true character of the case has arisen, a careful vaginal 
examination will generally clear it up. In most Seases the 
obstruction will be in the vagina, and is at once detected, 
the vaginal canal above it, as felt per rectum, being grf^atly 
distended by fluid, and we may also find the bulging and 
imperforate hymen protruding through the vulva. The 
absence of mammary changes, and of ballottement, will ma- 
terially aid us in forming a diagnosis. 

The engorged and enlarged uterus, frequently met with in 
women suffering from uterine disease, might readily be mis- 
taken for an early pregnancy, if it happened to be associated 
with apoenorrhea* ^ A little time would, of course, soon clear 
up this mistake, by showing that progressive increase in size, 
as in pffegnanoy, does not take place. This mistake, however, 
could» 6Bly ]^ made'at an early stage, of pregnancy, when 
a positive 4ia^hsiiii< Jls never possible. The accompanying^ 
8ymptoms44ja4ii^:?iAJ^^ walk,. and tenderness of the! 
uterus on pfessim^^would further provent such an errQi*. 

Ascites, per ee^ cbiild hardly be mistaken for pregnancy, 
for the uniform distendon and evident fluctuation, the ab- 
sence *of any definite ‘tumour, the resonant percu^ion at the 
n^st elevated pdttion of the abdomen its alteration in accord- 
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tince with cliange ot position, and the unchanged ^^rvix and 
uterus, should be sufficient to clear up any doiffitT^ Pregnancy 
may, however, exist with ascites, and this com})ination may be 
difficult to detect, and might readily be mistaken for ovarian 
disease, associated with ascites. The existence of mammary 
changes, the presence of the softened cervix, ballottement, 
and auscultation, provided the sounds vere not masked by 
tlie surrounding fluid, would afford the best means of diag- 
nosing such a case. 

One of the most frequent sources of difficulty is the diffe- uterine 
rential diagnosis Of large abdominal tumours, either fibroid 
or ovarian, or or some enlargements due to malignant moure. 
disease of the peritoneum or abdominal viscera. The most 
experienced have been occasionally deceived under such cir- 
cumstances. As a rule, the .presen^Se o f nie uatruation will 
prevent error, as this generally continues in ovarian disease, 
while in fibroids it is ofteii^^e xcessi ve. The character of 
the tumour, the fluctuation^^in ovariari disease, the hard 
nodulut; masses in fibroid, and the history of the case, espe- 
cially the length of time the tumour has existed, will aid in 
diagnosis, while the absence ,pf cervical softening and of 
auscultatory phenomena will further he of material value 
in forming a conclusion. Some of the most difficult cases 
to diagnose are when pregnancy complicates ’ ovarian or 
fibroid disease. Then tlie presence of the tumour mny 
more or less completely obscure the physical signs of preg- 
nancy. Tlie usual shape of the abdomen will generally be 
altered considerably^ and we may be able to distinguish the 
gravid uterus, separated from the ovarian turhour by adis- 
U nct s udcus, or witli the fibroid jmasses cropping out from its 
surface. Our chief reliance must then be placed in the al- 
terations of the cervix, and iU the detection of the auscul- 
tatory signs of pregnancy. 

The condition most likely to give rise to errors, however, Spurious 
is that very intgig^ing and peculiar stat^ knoTO as ^pwrious pregnancy* 
pregnancy. In this luost of the usual ph&aogj^a of preg- 
nancy are so stmngel/fiimulated, that accurate diagnosis is 
often far from easy. There are hardly any of the more appa- 
rent symptomB of pregnancy which iriay not be present 
in markell cases of this kind. The abdomen may become 
prominent, the areolse altered, menstruation arrested, and 
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apparent foetal motions may be observed; and, unless sus- 
picion is aroused, and a careful physical examination made, 
both the patient and the practitioner may easily be de- 
ceived. There is no period of the child-bearing life in 
which spurious pregnancy may not be met with ; but it is 
most likely to occur in elderly women about tlie climateric 
period, when it is generally associated with ovarian irritation 
connected with the change of life ; or in younger women, who 
are either very desirous of finding themselves pregnant, or 
who, being unmarried, have subjected themselves to the 
chance of being so. In either of these cases the mental fa- 
culties have much to do with its production, and there is 
generally either very marked hysteria, or even a mental con- 
dition closely allied to insanity. Spurious pregnancy is by 
no means confined to the human race. It is well known to 
occur in many of the lower animals. Harvey related in- 
stances in bitches, either after unsuccessful intercourse, or 
in connection with the rut, even when no intercourse had 
occurred- In such cases the abdomen swelled, and milk 
appeared in the mammae. Similar phenomena are also occa- 
sionally met with in the cow. In these instances, 'as in the 
human female, there is probably some morbid irritation of 
the ovarian system. 

The physical phcMiomcna are often very well marked. Tlie 
appearance of enlargement is sometimes very groat, and it 
seems to be produced by a projection forward of tlie abdo- 
minal contents due to depression of the diaphragm, toge- 
ther with rigidity of the abdominal muscles, and may even 
simulate closely the feeling of the uterine tumour on pal- 
patioub After the climateric it is frequently associated, as 
Glooch pointed out, with an undue deposit of fat in the ab- 
dominal Walls and omentum, so that there may be even some 
dulness on percussion, instead of resonance of the intestines, 
th\is still further leading to error. The foetal movements are 
curiously and exactly simulated, either by invokratary^con- 
tractions of tbe ahdominal walls, or by the movement of flatus 
in the intestines. The patient also generally fancies that 
she suffers from the usual sympathetic disorders of pregnancy, 
and thus her account of her symptoms will still farther tend 
to mislead. 

Not ^mly mdy the supposed pregnancy continue, but, at 



Chap. V.] DIFFERENTIAL DIAGNOSIS OF FREGNANCY, ETC. 167 

what would be the natural term of delivery, all the pheno- 
mena of Labour may supervene. Many authentic cases are 
on record in which regular pains came on, and continued to 
increase in force and fVequency until the actual condition was 
diagnosed. Such mistakes, however, are only likely to 
happen when the statements of the patient have been re- 
ceived without further enquiry. Whem once an accurate 
examination has been made, eiTor is no longer possible. 

We shall generally find that some of the phenomena of 
pregnancy are absent. Possibly m enstruati oii, more or less 
irregular, may ha?Ye continued. Examination per vaginam 
will at once clear up the case, by showing that the u teru s is 
not (jnlarged, and that the cervix is unaltered. It may then 
bo very difficult to convince the patient or her friends that 
her symptoms have misled her, and for this purpose the 
inhalation of chloroform is of great value. As consciousness 
is abolished, the semi-voluntary projection of the abdominal 
muscles is prevented, the large apparent tumour vanishes, 
and the bystanders can bo readily convinced that none exists. 
As the patient recovers, the tumour again appears. 

The •duration of pregnancy in the human female has 
always formed a fruitful theme for discussion amongst ob- 
stetricians. Tlie reasons which render the point difficult 
of decision are obvious. In the large majority of cases 
occurring in married women, in whom intercourse occurs 
frequently, there is no means of knowing the precise pe- 
riod at which conception took place. The only datum 
which exists for the calculation of the probable date of 
delivery is the cessation of menstruation. It is quite 
possible, however, and indeed probable, that conception oc- 
curred, in a considerable number of instances, not imme- 
diately after the last menstruation, but immediately before 
the proper epoch for the occurrence of the next. As the 
interval between the end of one menstruation and the com- 
mencement of the next averages 25 days, an error to that ex- 
tent is always possible. Another source of fallacj is the fact, 
whicii has generally been overlooked, that even a single 
coitus does not fix the date of conception, but only that 
of inseminatioii. It is well known that in many, of the 
lower animals the fertilisation of the ovule does not take 
place until several days after copulation, the spermatozoa re- 
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maining in the interval in a state of active vitality within 
the genital tract. It has been shown by Marion Sims that 
living spermatozoa exist in the cervical canal in the human 
female some days after intercourse. It is very prol^able, 
therefore, that in the human female, as in the lower aiiimals, 
a considerable, but unknown inter\ al, occurs between insemi- 
nation and actual impregnation, which may render calcula- 
tions as to the precise duration of pregnancy altogether 
unreliable. 
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A large mass of statistioal observations, exist respecting 
the average duration of gestation, which have been drawn up 
and collated from numerous soiorces. It would serve no 
practical purpose to reprint .the“ voluminous tables that are 
contained in obstetrical wptks on this subject. They are 
based on two principal methods of calculation. First, we 
have the length of tim^ between the cessation* of menstrua- 
tiou and delivery. I'his is found to vary very considerably, 
but the largest percentage of deliveries occiirs between the 
274th and 280th day after the last appearance of menstrua- 
tion, the average being on the 278th day; but, in individual 
instances, very considerable' variations both above aftd below 
these limits arc found to exist. Next we have a scries of 
cases, from various sources, in which only one coitus was 
believed to have taken place. These are naturally always 
open to some doubt, but, on the whole, they may be taken as 
affording tolerably fair grounds for calculation. Here, as in 
the other mode of calculation, there are marked variations, 
the average length of time, as estimated from a considerable 
collection of cases, being 275 days after the single inter- 
course- It may, therefore, be taken as certain that there is 
no definite time which we can calculate on as being the 
proper dumtion of pregnancy, and, consequently, no method 
of estimating the probable 'date of delivery on which we 
can absolutely rely. The* prediction -of the time at which 
the confineUii^ may be expected is, however, a point of 
considerable practical importance, and one on which the 
medical attendant is always consulted. Various methods of 
making the calculation have been recommended. 


It has been customary in this country, according to tlie 
l^ecommc^datiop of Montgomery, to fix nponSf^ten lunar 
^bal^ 4 i»o|iths, or days, as the probable period of gestation, 
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and, as conception is supposed to occur shortly after the 
cessation of menstruation, to add this number of days 
to any day within the first week after the last menstrual 
period as the most probable period of delivery. As, how- 
ever, 276 days is found to be the average duration of gesta- 
tion after the cessation of menstruation, and as this method 
makes the calculation vary from 281 ‘to 287 days, it is 
evidently liable to fix too late a date. Naegele’s method 
was to count seven days from the first appearance of the 
last menstrual : period, and then reckon backwards three 
months as the probable date. Thus, if a patient last com- 
menced to monstruate oqvi^giist 10, counting in this way 
from August l7 would give-May 17 as the probable date of 
the delivery. 

Dr. Matthews’ Duncan has paid more, attention than 
any one else to the pre<tiction of the date of delivery. His 
method of calculating is based^on the faOt of 278 days being 
the average time between the cessation of menstruation and 
parturition ; and he claims to have had a greater average of 
success in his predictions than on any other plan. His rule 
is as folldWs ; — ‘ Find the day on which the female ceased to 
menstruate, or the first day of being what she calls well.” 
Take that day nine months forward as 275, unless February 
is included, in which case it is taken as 273 days. To this 
add three days in the former ca^, or five if Febniaiy is in 
the count, to make up the *278. This 278th day should 
then be fixed on as the middle of the week, or, to make the 
prediction the more accurate, of the fortnight in which the 
confinement is likely to occur, by which means allowance 
is made for the average variation of either excess or de- 
ficiency.’ 

Various periodoscopes and tables for facilitating the cal- 
culation have been made. That of Dr. Tyler Smith (sold by 
Messrs. John Smith, 52 Long Acre) is very useful for refer- 
ence in the consulting-room, giving at a glance a variety of 
information, such a^ the probable period of quickening, the 
dateSrfor the induction of prematui’e labour, &c. The fol- 
lowing is also easily read, and is very serviceable : — • 
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Tablts for Calcuiatinu thk Period of Utero-Gestation.* 


Nine 

Calendar Months 

Ten Lunar Moutlis 

From 

To 

Days 

To 


Days 

Jan. 1 

Sept. 30 

273 

Oot. 

7 

280 

Feh. 1 

Oi-t. 31 

273 

Nov. 

7 

280 

Mar. 1 

Nov. 30 

275 

Dec. 

5 

280 

April 1 

Dec. 31 

275 

Jan. 

5 

280 

May 1 

Jan. 31 

276 

Feb. 

4 

280 

June 1 

Keb. ‘23 

273 

Mar. 

7 

280 

July 1 

Mar. 31 

271 

Apr. 

6 

280 

Aug. 1 

Apr. 30 

1 273 

May 

7 

280 

Sept. 1 

May 31 

273 

Juno 

7 

! 280 

Oct. 1 

Junf 30 

273 

July 

7 

1 280 

Nov. 1 

July 31 

273 : 

Aug. 

7 

! 280 

Dec. 1 

Aug. 31 

274 1 

Sept. 

6 

1 280 


The date at which the quickening has been perceived is 
relied on by many practitioners, and still more by patients, 
in calculating the probable date of delivery, as it is generally 
supposed to occur at the middle of pregnancy. The great 
variations, however, in the time at which this phenomenon 
is first perceived, and the difficulty which is so often (ixpe- 
rienced of ascertaining its presence with any certainty, render 
it a very fallacious guide. The only times at which tin* per- 
ception of quickening is likely to prove of any real value 
are when impregnation has occurred during lactation (wlicn 
menstruation is normally absent), or when menstruation is so 
uncertain and irregular that the date of its last appearance 
cannot be ascertained. As quickening is most commonly 
felt during the fourth month, more frequently in its first 
than in its last fortnight, it may thus afford the only guide 
we can use, and that an uncertain one, for predicting the 
date of delivery. 

From a medico-legal point of view the question of the 
possible protraction of pregnancy beyond the average time, 
and of the limits within which such protraction can be admit- 
ted, is of very.^ great importance. The law on this point 

' Tho a1x>Te obstetric * Ready Reckoner * consists of two columns, one of 
c ilendar, the other of hiuar months, and may be read as follows : — A patient 
bus ceMStd to menstruate on July 1 : her oonfinomont may lx; expdtted at 
s about March 31 {the end of nine caloidar months) ; or at latest on 

April 6 {the end of ten lunar months). Another has ceased to nienslruato 
on Janu:»ry 2(1; her confinement may be expecte 1 on Wept(‘nA|| HO, plus 20 
Uay« tod of calendar months) nt wxmest; or on OewBer 7, plus 20 
days {the o/ ton lunar numths) at latest. 
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varies considerably in different countries. Thus in France 
it is laid down that legitimacy cannot bo contested until 300 
days have elapsed from the de*ath of the husband, oi' the latest 
possible opportunity for sexual intercourse. This limit is also 
adopted by Austria, while in Prussia it is fixed at 302 days. 
In England and America no fixed date is admitted, but 
while 280 days is admitted as the ‘ legitimum tempus pari- 
endi,’ each case, in which legitimacy is questioned, is to be 
decided on its own merits. At the early part of the century 
the question was much discussed by the leading obstetricians in 
connection with the celebrated Gardner peerage case, and a 
considerable difference of opinion existed among them. Since 
that time many apparently perfectly reliable cases have l)ccn 
recorded, in which the duration of gestation was obviously 
much beyond the average, and in which all sources of fallacy 
were carefully excluded. 

Not to burden these pages with a number of cases, it may 
suffice to refer, as examples of protraction, to four well- 
known instances recorded by Simpson,' in which the preg- 
nancy extended to 336, 332, 319, and 324 days after the 
cessation bf the last menstruation. In these, as in all cases 
of protracted gestation, there is the possible source of error 
that impregnation may have occurred just before the ex- 
pected advent of the next period. Making an allowance 
of 23 days in each instance for this, we even then have a 
number of days much above the average, viz. 313, 309, 296, 
and 301. Numerous instances as curious may be found 
scattered through obstetric literature. Indeed, the expe- 
rience of most accoucheurs will parallel such cases, which 
may be more common than is generally supposed, inasmuch 
as they are only likely to attract attention when the husband 
has been separated from the wife beyond the average and 
expected duration of the pregnancy. 

The evidence in favour of the possible prolongation of 
gestation is greatly strengthened by what is known to occur 
in the lower animals. In some of these, as in the cow and the 
raare^tlie precise period of Insemination is known to a cer- 
tainty, as only a single coitus is permitted. Many tables of 
this kind have been constructed, and it has been shown that 
there is i|J^hem a very considerable variation. In some 
* Obstet, Meimirs^ 84. 
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cases in the cow it lias been found that delivery took place 
45 days, and in the rnare 43 days after the calculated date. 
Analogy would, therefore, go strongly to show, that what is 
known to a certainty to occur in the lowojr animals, may also 
take place in the human female. The fact, indeed, is now 
very generally admitted ; but we are still unable to fix, with 
any degree of precision, on the extreme limit to which pi*o- 
traction is possible. Some practitioners have given cases 
in which, on data which they believe to be satisfactory, 
pregnancy has been extremely protracted ; thus Meigs and 
Adler record instances which they believed to have been pro- 
longed to over a year in one case, and over fourteen months 
in the other. These are, however, so problematical that little 
weight can be attached to them. On the whole it would 
hardly be safe to conclude that pregnancy can go more than 
three or four weeks beyond the average time. This con- 
clusion is justified by the cases we possess in which preg- 
nancy followed a single coitus, the longest of which was 295 
days. 

Dr. Duncan' is inclined to refuse credence to every cast' of 
supposed protraction unless the size and weight of®the child 
are above the average, believing that lengthened gestation 
must of necessity cause increased growth of the child. The 
point requires further investigation, and it cannot be taken 
as proved that the foetus necessarily must be large because it 
has been retained longer than usual in utero ; or, CAen if 
this be admitted, it may have been originally small, and so, 
at the end of the protracted gestation, be little above the 
average weight. There are, however, many cases which cer- 
tainly prove that a prolonged pregnancy is at least often 
associated with an unusually developed foetus. Dr. Duncan 
himself cites several, and a very interesting one is mentioned 
by Leishman^. in which delivery took place 295 days after a 
single cpitns, the child weighing 12. lbs. 3 ozs. 

It seemS' possible that, in some cases of protracted preg- 
nancy, labour actually came on at the average time, but, on 
account of faulty positions of the uterus, or other obstrjicting 
cause, the pains were ineffective and ultimately died away, 
not recurring for a considerable time. Joulin relates some 
instances of this kind. In one of them the lagfci- was ex- 
Fectindity and Fcriilify, p. 348. 
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pected from the 20th to the 25th of October. He was sum- 
moned on the 23rd5 found tlie pains ro}yiilar and active, 
but ineffective ; after lasting the whole of the 24th and 25th 
they died away, and delivery did not take place until 
November 25th, after the lapse of a month. In tins in- 
stance the apparent cause of difficulty was extreme anterior 
obli(piity of the uterus. A precisely similar case came 
under my own observation. The lady ceased to menstruate 
on March 16th, 1870. On December 12th, that is on the 
273rd day, strong labour pains came on, the os dilated to 
the size of a florin, and tlie membranes became tense and 
prominent with each pain. After lasting all night they 
gradually died away, and did not recur until January 
l2th, 304 days from the cessation of the last period. Here 
there was no assignable cause of obstruction, and the labour, 
when it did come on, was natural and easy. 

The curious fact that, in both these cases, as in others of 
the same kind that are recorded, labour came on exactly a 
raontli after the previous ineffectual attempt' at its establish- 
ment, affords, so far as it ^oes, an argument in favour of tlie 
view maiiftained by many that labour is apt to come at what 
would have been a menstrual period. 

From a forensic point of view it often becomes of import- ^ig»s of 
ance to be able to give a reliable opinion as to the fact of deiiverj, 
delivery liaving occurred, and a few words may be here said 
as to the signs of recent delivery. Our opinion is only likely 
to be sought in cases in which the fact of delivery is denied, 
and in which we must, therefore, entirely rely on the results 
of a physical examination. If this be imdertaken within the 
first fortnight after labour a positive conclusion can be readily 
arrived at. 

At this time the abdominal walls will still be found loose 
and flaccid, and bearing very evident marks of extreme disten- 
sion in the cracks and fissures of the cutis vera. These remain 
permanent for the rest of the patient’s life, and may be safely 
assumed as signs of an antecedent pregnancy, provided we 
can bg certain that no other cause of extreme abdominal dis- 
tension has existed, such as ascites, or ovarian tumour. 

Within the first few days after delivery, the hard round 
ball form^|U)y the contracted and empty^ uterus <^n readily 
be felt by abdominal palpatioji, and more certainly by 
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combined external and internal examination • The process of 
involution, however, by wliich tlic uterus is reduced to its 
normal size, is so rapid, tliat after the first week it can 
no lon;>er be made out above the brim of the pelvis. In 
cases in which an accurate diagnosis is of importance, tlie 
increased length of the uterus can be made out by the uterine 
sound, and its cavity will measure more than the normal 
inches for at least a month after delivery. It should not ho 
forgotten that the uterine parietes are now undergoing fatty 
degeneration, and that they are more than usiuilly soft and 
friable, so that the sound should be used with great cau- 
tion, atid only when a positive opinion is essential. The 
state of the cervix and of the vagina may afford useful in- 
formation. Immediately after delivery the cervix hangs 
loose and patulous in the vagina, but it rapidly contracts, 
and the internal os is generally entirely closed after the 
eighth or tenth day. The remainder of the cervix is longer 
in returning to its normal shape and consistency. It is gene- 
rally permanently altered after delivery, the external os 
remaining fissured and transverse, instead of circular with 
smooth margins, as in virgins. The vagina is atf first lax, 
‘ swollen, and dilated, but these signs rapidly disappear and 
cannot be satisfactorily made out after the first few days. 
The absence of the fourchette may be recognised, and is a 
persistent sign. 

The existence of the lochia affords a valuable sign of 
recent delivery. For the first few days they are sangui- 
neous, and contain numerous blood corpuscles, epithelial 
scales, and the debris of the decidua. After the fifth day 
they generally change in colour, and become pale and green- 
ish, and from the eighth or ninth day till about a month 
after delivery, they have the appearance of a thick opa- 
lescent mucus* They have, moreover, a peculiar heavy, 
sickening odour, whiich should prevent their being mistaken 
for either 'menstruatiou. or lencorrheal discharge* 

The appeartoce of the breasts will also ' aid the decision, 
for it is impossible for the patient to conceal the ^^rgid 
swollen condition^of the luammae, with the darkened areola?, 
and, above all, the. presence of„milk. If on microscopic ex- 
aupdnation the milk is found to contain cholostrufll^’ corpuscles 
feet of recent delivery is certain. In women who 
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do Dot nurse it should be remembered that the secretion of 
milk often rapidly disappears, so tliat its abs(‘uco cannot be 
taken as a sign that delivery has not taken place. On the 
whole, there should be no difficulty in deciding tliat a woman 
has been delivered, as some of the signs are persistent for the 
rest of her life ; but it is not so easy, unless we see the case 
within the first eight or ten days, to say lyow long it is since 
labour took place. 
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ABNORMAL PREGNANCY, INCLUDING MULTIPLE PREGNANCY, SUPER- 
PCETATION, EXTRA-UTERINE FCETATlON, AND MISSED LABOUR. 

The occurrence of more than one foetus in utero is far 
from uncommon, but there are circumstances connected with 
it which justify the conclusion that plural births must not 
be classified, as, natural forms of pregnancy. The reasons 
for this* statement have been well collected by Dr, Arthur 
Mitchell^^ who conclusively shows that not only is there 
a direct increase of risk both to the mother and her offspring, 
but that many abno^alities, such as idiocy, imbecility, 
and bodily deformity^ occur with much greater frequency in 
twins than in single-born children. He concludes that ^ the 
whole liistoiy of twin births is exceptional, indicates imperfect 
development and feeble organisation in the product, and leads 
us to regard twinning in the human species as a departure 
from the physiological rule, and therefore injurious to all 
concerned.’ 

The frequency of multiple births varies consiclera})ly 
under different circumstances. Taking the average of a large 
number of cases collect^ by authors in various countries, 
we find that twin pregnancies occur about once in 87 
labours ; triplets once in 7,679. A certain number of quad- 
ruple pregnancies, and some cases of early abortion in which 
tliere were^ve fostuefes, are recorded, so that there can be no 
doubt of the po^libility of auch occurrences ; but they are so 
ext remely uncommon that they may be looked upon as rare 
exceptions, the relative frequency of which can hardly de- 
termined. 

The frequency of multiple pregnancy varies remarkably in 
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different races and countries. The following table * will show ii%|ative ' '• 

this at a glaiico ; — frequency ' 

i in (liifeient 

. ^ countries. 

Relative Frequency of Multipij*; Pkegnancik.s in JiunorB. , 


Countries 


En;?land . 

Austria . 

Grand Duchy of Baden 
Scotland . 

France . 

Ireland . 

Mpcklenhurg-Sch-wcrin 
Norway . 

Prussia . . , 

Russia . 

Saxony . . . 

Switzerland 
Wiirtemhurg . 


rrnportion of 
Twin to {Jingle 
Births 


1 

116 

1 

94 

1 

89 

1 

95 

1 

99 

1 

64 

1 

68-9 

1 

81*62 

1 

89 

1 

60*06 

1 

79 

1 

102 

1 

862 


Proportion of 
Triplets 


1 : 6,720 

1 : 6,576 

1 : 8,256 
1 : 4,996 
I : 6,436 
1 : 6,442 
1 : 7,820 
1 : 4,064 
1 : 1,000 

1 : 6,464 


Proportion of 
Quadruplets 


1 : 2,074,306' 
1 : 167,296 
1 : 183,236 

1 : 394,690 

1 : 400,000 

1 : 110,991 1 

. ! 


It will 1)0 seen that the largest proportion of multiple births 
occurs in Kussia, and that the relative proportion of triple 
births is gj^eatest where twin pregnancies are most frequent. 
Piiecli concludes that the number of multiple pregnancies 
is in direct proportion to the general fecundity of the in- 
habitants. 

Dr. Duncan has deduced some interesting laws, with 
regard to the production of twins, from a large number of 
statistical observations,* especially that the tendency to the 
production of twins increases as the age of the woman 
advances, and is greater in each succeeding pregnancy, ex- 
ception being made for the first pregnancy, in which the ten- 
dency to multiple births is greater than in any other. Newly 
married women appear more likely to have twins the older 
they are. There can be no doubt that there is often a strong 
hereditary tendency in individual families to the production 
of twins. A remarkable instance of this kind is recorded by 
Mr. Curgenven,* in which a woman had four twin preg- 
nancies, her mother and aunt each one, and her grandmother 
two. Sfimpson mentions a case of quadruplets, consisting of 

* P'uechi Des Naissances M^dtipks. 

* On Fecundity, Fertility ^ and Sterility, p. 99, 

» Ohst. Trans, vol.xi. 
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three males and one female, wlio all survived, the female 
subsequently herself giving birth to triplets.* 

In the largest number of cases of twins the children are of 
opposite sexes, next most frequently tliere are two hiinales, 
and twin males are the most uncommon. Thus out of 

.TP- 

59,178 labours, Simpson calculates tliat twin male and female 
occurred once in 1 99 labours, twin females once in 226, and 
twin males once in 258. The relative proportion of male to 
female births is also notably less in twin than in single preg- 
nancies. 

Twins, and a forti(yi% triplets, are almost always compara- 
tively smaller and less perfectly developed than single chil- 
dren. Tluis the chances of the survival of these children are 
much less, and Clarke calculates the mortality amongst twins 
as one out of thirteen. In triplets, indeed, it is comparatively 
l are that all the children survive, while in quadruplets prema- 
ture labour and the death of tbe fact uses are almost certain. 
It is a common observation that twins are often unequally 
developed at birth. By some this difference is attributed to 
one of the foetuses being of a different age to the otlier. It 
is probable, however, that in most of these cases tlie full de- 
velopment of one foetus has been interfered with by pressure 
of the other. This is far from uncommonly carried to the 
extent of destroying one of the twins, which is expidled at 
term, mummified and flattened between the living cliild and 
the uterine wall. In other cases when one foetus dies it may 
be expelled without terminating the pregnancy, tlie other 
twin being retained in utm’o and born at term. Tliose 
who disbelieve in the possibility of superfoetation place tlie 
cases in which it is believed to have occurred under this 
category. 

Multiple pregnancies depend on various causes. The 
most common is probably the si mul taneous, or nearly siniul- 
taneous, m^ud-tion and rupture of , two. Graafian follicles, the 
ovules becoming impregnated at or about the same time. It 
by no means necessarily follows, even if more than one follicle 
should rupture at once, that both ovules should be impreg- 
natefl. This is proved by the occurrence of cases in which 
t/hero are two corpora lutea with only one foetus. There 
arc numerous facts to prove that ovules thrown off within 
* Obst, IVork^, p. 830. 
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a short of each other, may become separately impreg- 
nated, as in- cases in which negro women have given birth 
to twins, one of which was pure negro, the other half-caste. 

It may happen, however, that a single Graafian follicle 
contains more thaji one ovule, as has actually been observed 
before the ruptur^' of the vesicle ; or, as is not uncommon in 
the egg of the fowl, the same ovule mtiy contain a double 
germ, each of which may give rise to a separate foetus. 

The various modes in which twins may originate explain 
satisfactorily the variations which are met with in the arrange- 
ment of the foetal membranes, and in the form and connections 
of the placentae. 

Tn a large proportion of cases there are t\^distinct bags Arrange- 
of membranes, the septum between the two being composed 
of four layers, viz. ; the chorion and amniph of each ovum. Tnem- 
Tlie placeutae are also entirely separate from each other. 

Here it is obvious that the twins are developed from distinct piacentsB. 
ova, each witli its own chorion and amnion. On arriving 
in the uterus it is probable tliat each ovuni became fixed 
independently in the mucous membrane, and was surrounded 
by its owft decidua reflexa. As growth advances, however, 
the decidua reflexa most generally atyophies from pressure, 
as it is not usual to find more than four layers of membrane 
in the septum separating the ova. In other cases we meet 
witli only one chorion, within which are two distinct am- 
nions, tlio septum then consisting of two layers only. " Here 
the placentao are generally in close iipposition, and become 
fused into a single mass ; the cords, separately attached to 
each feetus, not unfrequently uniting shortly before reaching 
the placental mass, their vessels anastomosing freely with 
each other. In other more rare instances both foetuses are 
contained in a common araniotic sac ; but, as the amnion 
is a purely foetal membrane, it is probable that, when this 
arrangement is met with, the originally existing septum 
between the amniotic sacs has been accidentally destroyed. 

In both these latter cases the twins must have been de- 
veloped from a single ovule containing a double germ, and 
Schroeder states that they are then always of the Bame> 
sex. Dr. Brunton * has started a precisely opposite theory, 
and has tried to prove - that twins of the same sex are 

* ObU. IVans. vol. x. 
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contained in separate ha|^ of membrane, while twins of 
opposite sexes have a common .sac. He says that out of 
twenty-five cases coming under his observation, in fifteen the 
children contained in different sacs, were of the same sex, 
but in tlie remaining ten, in whicli there was only one sac, 
they were of opposite sexes. It is difficult to believe that 
there is not an errdr in these observations, since twins con- 
tained in a single amniotic sac do not occur nearly as often 
as ten times out of twenty-five cases, and no distinction is 
made between a common chorion with two amnions and a 
single chorion and amnion. The facts of double monstrosity 
also disprove this view, since these must of necessity arise from 
a single ovule with a double germ, and there is no instance 
on record in which they were of opposite sexes. 

In triplets the membranes and placentae may' be all 
separate, or, as is commonly the case, there is one complete 
hag of membranes, and a second having a common chorion, 
with a double amnion. It is probable, therefore, that ti’iplets 
are generally developed from two ovules, one of which con- 
tained a double germ. 

It is comparatively seldom that twin pregnaitcy can be 
diagnosed before the birth of the first child, and oven when 
suspicion has arisen, its indications are very defective. There 
is generally an unusual size of the uterine tumour, and an 
irregularify of shape, sometimes even a distinct depre.ssion or 
sulcus between the two bodies. When the latter exists it 
may be possible to make out parts of each fentus by palpation 
on either side of the uterus. The only sign, however, on 
which the least reliance can be placed is the detection of 
two foetal hearts. If two distinct pulsations are heard at 
different parts of the uterine tumour ; if, on carrying the 
stethoscope from one point to another, there is an interspace 
where the pulsations are no longer audible, or where they be- 
come feeble, again increasing in clearness as the second point 
is reached ; and,above all, if we are able to make out a differ- 
ence in frequency between them, the diagnosis is tolerably 
It, must be remembered, however, that the sounds of 
the same heart may be heard over a larger space than usual, 
and hence a possible source of error. Twin pregnancy, more- 
over, tnay readily exist without the most careful auscultation 
enabling us to detect a double pulsation, especially if one 



Chap. VI.] 


ABi^OUMAL PUEGNANCY. 


181 


child lies in the dorso-posterior position, when the body 
of the other may prevent the transmission of the sound. 
Tlie so-called placental souffle is too often diffuse and ir- 
regular to be of any use in diagnosis, even when it is dis- 
tinctly heard at separate parts of the uterus. 

Closely connected with the subject of multiple pregnan- 
cies are the conditions known as superfecundation and 
superfoetationj regarding which there has been much con- 
troversy and difference of opinion. 

By the former is meant the fecun(^tion, at or near the 
same period of time, of two separate ovules before the decidua 
lining the uterus has been formed, which by many is supposed 
to form an insuperable obstacle to subsequent impregnation. 
The possibility of this occurrence can hardly be reasonably 
doubted, and it has been incontestably proved by the class 
of cases already referred to, in which the same woman has 
given birth to foetuses bearing evident traces of being the 
offspring of fathers of different races. 

By superfeetation, on the other hand, is meant the im- 
pregnation of a second o vul^ when the uterus already con- 
tains an flvum which has arrived at a considerable degree of 
development. The cases which are supposed to prove the 
possibility of this occurence are very numerous. They con- 
sist chiefly of those in which either a woman is delivered 
simultaneously of foetuses of very different ages, one bearing 
all the marks of having arrived at term, the other of pre- 
maturity or of instances in which a patient is delivered of 
an apparently mature child, and, after the lapse of a few 
months, of another equally mature. The possibility of the 
supposed examples of superfoetatiem is strongly denied by 
many practitioners of eminence, and explanations are given, 
which doubtless seem to account satisfactorily for a large 
proportion of them. In the former class of cases it is 
supposed, with much probability, that we have to do with an 
ordinary twin pregnancy, the dexfilopment of one feetus l>eing 
rehyoded by the presence in utero of another. That this is 
not an uncommon occurrence is certain, and the fact has al- 
ready been alluded to in treating of twin pregnancy. In 
' cases of the latter kind it is possible that some of them may 
be due to separate impregnation in a bi-lobed uterus, tlui 
contents of one division being thrown off a considerable time 
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before those of the other. Numerous authentic examples of 
this occurrence are recorded, but by far tlie most remarkable 
is that related by Dr. Koss,* of Brighton, which has been 
already referred to (p. 44). In tliis case the patient had 
previously given birth to many cliildren Avithou^any sus- 
picion as to her abnormal formation having arisen, and, 
had it not been detected by Dr. Koss, it might fairly 
enough have been claimed as an indubitable example of 
superfoetation. 

Making every allowance, however, for these explanations 
of such, cases, there remain a considerable number which it 
is very difficult to account for, except on the supposition 
that the second child lias been conceived a considerable time 
after the first. Those interested in the subject will find a 
large number of examples collected in* a very interesting 
paper by Dr. Bonnar, of Cupar.* He has adopted the in- 
genious plan of consulting the records of the British peer- 
age, where the exact date of the birth of successive children 
of peers is given, without, 6f course, any reasonable possi- 
bility of error, and he has collected numerous examples of 
births, rapidly succeeding each other, which are apparently 
inexplicable on any other theory. In one case^ he cities, a 
child Avas born on September 12, 1849, and the mother gave 
birth to another on January 24, 1850, after an interval of 
only 127 days. Subtracting from that 14 days, which Dr. 
Bonnar assumes to be the earliest possible period at wliicli 
a fresh impregnation can occur after delivery, Ave reduce tlie 
gestation to 113 days, that is to less than four calendar 
months. As both these children survived, the second child 
could not possibly have been the result of a fresh impreg- 
nation after the birth of the first ; nor could the first child 
have been a twin prematm*ely delivered, for if so it must 
have only reached rather more than the fifth montli, at 
which time itg'tmrvival would have been impossible. 

Besides the numerous examples of cases of this kind 
recorded in most obstetric works, there are one or two of 
miscarriage in the early months, in which, in addition to a 
foetus of four or five months’ growth, a perfectly fresh ovum 
of not more than a month’s development was thrown off. 


* Edin, Med. Jour, 1864-65. 
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One such ciise was shown at the Obstetrical Society in 1862, 
which was reported on by Drs. Harley and Tanner, who 
stated that in their opinion it was an example of superfoeta- 
tion. A still more conclusive case is recorded by Tyler 
Smith.^ ^ A young married woman, pregnant for the first 
time, miscarried at the end of the fifth month, and some 
lioiirs afterwards a small clot was discharged, enclosing a 
perfectly healthy ovum of about one month, there were 
no signs of a double uterus in this case. The patient had 
menstruated regularly during the time slie had been pregnant. 

This case is of special interest from the fact of the patient 
having menstruated during pregnancy — a circumstance only 
explicable on the same anatomical grounds which render 
superfoetation possible. So far as I know, it is the only 
instance in which the coincidence of superioetation and men- 
struation during early pregnancy has been observed. 

The objections to the possibility of superfoetation are 
based on tlie assumptions that the decidua so closely fills up jvaniission 
the uterine, cavity that the passage of tlie spermatozoa is im- 
possible ; that their passage is further prevented by the 
mucous jflug which blocks up the cervix in pregnancy ; and 
that when once impregnation has taken place ovulation is None of 
suspended. It is, however, certain that none of these objec- 
tions offer an insuperable obstacle. The first objection lyas 
originally based on the older and erroneous view which oi,stacle to 
considered the decidua to be an exudation lining the entire 
uterine cavity, and sealing up the mouths of the^ hal- 
lopian tubes and the aperture of the internal os uteri. It 
is certain, however, that the decidua reflexa does not come 
into apposition with the decidua vera until about the eighth 
week of pregnancy, and, therefore, until that time there is a 
free space between the two membranes through which the 
spermatozoa might pass to the open mouth of the Fallopian 
tube, and in which a newly-impregnated ovule might graft 
itself. A reference to the accompanying figure of a pregnancy 
in the third month, copied from CosWs work, will readily show 
that, as fkr as the decidua is concerned, there is no mechanical 
obstacle to the descent and lodgment of another impregnated 
ovule (fig. 72). Then, as regards the plug of mucu8,it is pretty 


• Manual of Ohsteirics, 112* 
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certain that this is in no way different from the mucus filling 
the cervix in the non-pregnant state, which offers no ob- 
stacle at all to the passage of the spermatozoa. Lastly, 
respecting the cessation of ovulation during pregnancy, this, 
no doubt, is the rule, and probably satisfactorily explains 
the rarity of superfoetation. There are, however, a sufficient 
number of authenticated cases of menstruation during preg- 
nancy to prove that ovulation is not always absolutely in 
abeyance ; and, as long as it occurs, there is unquestionably 


Fig. 72. 
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no positive mechanical obstruction, at least in the early 
months of pregnancy, in the way of the impregnation and 
lodgment of the ovules that are thrown off. The reasonable 
condusioti, therefore, seems to be that, although a large 
majority of the supposed cases are explicable in other ways, 
it cannot be admitted that superfoetation is either physio- 
logically or mechanically impossible. •• 

The most important of the abnormal varieties of preg- 
nancy, if we consider the serious and very generally fatal re- 
sults attending it, is the so-called extra-uterine fmtation^ 
which consists in the arrest and development of the ovum 
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outside the cavity of the uterus. Of late years this subject 
has received much well-merited attention, wliich, it is to be 
lioped, may lead to the establishment of some definite 
rules for the management of this most anxious and danger- 
ous class of cases. 

The ovum may be arrested and developed in various 
situations on its way to the uterus, mosf commonly in some 
part of the Fallopian tube, or it may be in the cavity of 
the abdomen, or even quite beyond it, as in a few rare 
cases in which the ovum has found its way into a hernial 
sac. Extra-uterine gestation may be subdivided into the 
following classes: 1st, and most common of all, tribal ges- 
tation, and as varieties of this, although by some made into 
distinct classes, (a) interstitial and (6) tubo-ovarian gesta- 
tion. In the former of these subdivisions the ovum is 
arrested in tlie part of the Fallopian tube that is situated 
in the substance of the uterine parietes, in the latter, at 
or near the fimbriated extremity of the tube — so t^iat part 
of its containing cyst is formed by the structure of the 
tube and part by the ovary. 2nd. Abdominal gestation^ 
in which*an ovum, instead of finding its way into the tube, 
through some accident falls into the peritoneal cavity, there 
to attach and develop itself ; or the so-called secondary ab- 
dominal gestation, in which an extra-uterine gestation, 
originally tubal, becomes ventral, through rupture of its 
cyst and escape of its contents into the abdominal cavity. 
3rd. Ovarian pregnancy, the existence of whicli is denied 
by many writers of eminence, such as Velpeau and Arthur 
Farre, while it is maintained by others of equal celebrity, 
Such as Kiwisch, Coste, and Hecker. It must be admitted 
that it is extremely difficult to understand how an ovarian 
pre^ancy, in the strict sense of the word, can occur, for 
it iitlf^es that the ovule has become impregnated before 
the lac^ife(|||on of the Grraafian follicle, through the coats 
of which tlS^permatozoa must have passed. Coste, indeed, 
believes that fme frequently occurs ; but, while spermatozoa 
have* been detected on the surface of the ovary, their 
penetration into the Graafian follicle has never been de- 
monstrated. Farre has also clearly shown that in many 
cases of supposed ovarian pregnancy the surrounding struc- 
tures were so altered that it was impossible to trace their 
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exact origin, and to say, to a certainty, that tho extra- 
uterine foetation was really within the substance of the 
ovary. Kiwiscli gives a reasonable explanation of these cases 
by supposing that sometimes the Graafian follicle may rup- 
ture, but that the ovule may not be discharged but remain 
within it. Through the rent in the walls of the follicle the 
spermatozoa may thtis reach and impregnate the ovule, which 
may develop in the situation in which it has been detained. 
While, therefore, it is impossible, in the face of many in- 
stances recorded by reliable authorities, to deny the existence 
of ovarian pregnancy, it must be considered to be a very rare 
and exceptional variety, which, as far as treatment and re- 
sults are concerned, does not differ from tubal gestation. 
4th. There are two rare varieties in which an ovum is de- 
veloped either in the supplementary horn of a bi-lobcd uterus, 
or in a hernial sac. 

For the sake of clearness, we may place these varieties of 
extra-uterine gestation in the following tabular form : — 

1st. Tubal — 

(a) Interstitial, (6) Tubo-ovarian. 

2nd. Abdominal — 

{a) Primary, {b) Secondary. 

3rd. Ovariem. 

4th. In hi'-lohed utems^ hernial^ &c. 

The etiology of. extra-uterine foetation in any individual 
case must necessarily be almost always obscure. Proadly 
speaking, it may be said that extra-uterine fietation may be 
produced by any condition which preveiits, or renders diffi- 
cult, the passage of the ovule to the uterus, while it does 
not prevent the access of the semen to the ovule. Thus in- 
flammatory thickening of the coats of the Fallopian tubes 
by lessening tlieir edibre, but not sufficiently so to prevent 
the passage of the spermatozoa, may interfere with the 
movements of tha t^be which propel the ovum forward, and 
so cause its arrest. A similar effect may be produced by 
various morbid conditions, such as inflammatory adhesions, 
from Id-standing peritonitis, pressing on the tube ; obstruc- 
tion of its calibre by inspissated mucus or small polypoid 
growtlis; the pressure of uterine or other tumours, and the 
like. Tho feet that extra-uterine pregnancies occur most 
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frequently in mnltiparae, and comparatively rarely in women 
under tliirty years of age, tends to show tliat these con- 
ditions, which are clearly more likely to be met with in such 
women than in young primi para), have considerable influence 
in its causation. The disturbing effects of fright, eitlier 
during coition or a few days afterwards, have been insisted on 
by many authors as a possible cause. Nutnerous cases of this 
kind are recorded ; and, although the influence of emotion in 
the production of this condition is not susceptible of proof, 
it is not difficult to imagine that spasms of the Fallopian tubes 
might be produced in this way, which would either interfere 
with the further passage of the ovum, or direct it into the ab- 
dominal cavity. The occurrence of abdominal pregnancy is Causes 
probably less diflBcalt to account for if we admit, with Coste, abdominal 
that the ovule becomes impregnated on the surface of the pregnancy, 
ovary itself, for there must be very many conditions whicli 
prevent the proper adaptation of the fimbriated extremity 
of the tube to the surface of the ovary, and, failing this, the 
ovum must of necessity drop into the abdominal cavity. 

Kiwisch ' has pointed out that this is particularly apt 
to occur i^hen the Graafian follicle develops on the posterior 
surface of the ovary ; and, indeed, it is probable that it may 
be of common occurrence, and that the comparative rarity of 
abdominal pregnancy is due to the dijflSculty with which the 
impregnated ovule engrafts itself on the surrounding viscera. 

It has been shown that impregnation may actually occur in 
the abdominal cavity itself, of which Keller relates a remark- 
able instance. In tliis case Koeberle had removed the body of 
the uterus and part of the cervix, leaving the ovaries. In the 
portion of the cervix that remained there was a fistulous aper- 
ture opening into the abdominal cavity, through which semen 
passed and produced an abdominal gestation. Several curious 
cases are also recorded, which have given rise to a good deal 
of discussion, in which a tubal pregnancy existed while the Cases in 
corpus luteum was on the opposite side (fig. 73). The most the 
probable explanation, however, is that the fimbriated ex- 
tremity of the tube in which the ovupa was found had twisted 
across the abdominal cavity and grasped the opposite ovary, 
in this way, perhaps, producing a flexion which impeded the tu^aiprog- 

nancy. 


* Kliniseke VortraegCt ii. 227 . . 



188 


PllEGNANCy. 


[Part II. 


Tubal 

j'rtgjiun- 

cies. 


Changes ii 
the Fallo- 
pian tuttf. 


progress of the ovum it had received into its canal. Tyler 
Smith suggested that such cases might be explained by 
supposing that the ovum, after reaching the uterus, failed 
to graft itself in the mucous membrane, but found its way 
into the opposite Fallopian tube. Kussmaul * thinks that 
such a passage of the ovum aross the uterine cavity may be 
caused by the miischlar erectile action or compression of the 
uterus, occurring shortly after conception, squeezing the yet 
free ovum upwards towards the opening of the opposite tube, 
and possibly into the tube itself. 

The history and progress of cases of extra-uterine preg- 
nancy are materially different according to their site, and, for 
practical purposes, we may consider them as forming two 
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TITBAL PUKOXANCY, WITH THK COUPUS LUTEIJM IN THE OVAUY OF THE OPPOtiTl’K HIPK. 
The decidua Id represented in the process of detsiclimtiit fi-om the uterine cavity. 

great classes : the tubal (with its varieties), and the abdomi- 
nal, which must be separately considered. 

When the ovum is artested in any part of the Fallopian 
tube the chorion soon commences to develop villi, just as in 
ordinary pregnancy^ which engraft themselves into the mucous 
lining of the tube, and fix .the ovum in its new position. 
Tlie mucous membrane becomes liypertrophied, much in the 
Mime way as that of the uterus under similar circumstances ; 

that it becomes developed into a sort of pseudo-decidua. 
Inasmuch, however, as this mucous coat of the tubes is not 
furiiislied with tubular glands, a true decidua can scarcely 

Mo7K /. Gehurtt Oct. 1862, 
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be said to exist, nor is there any growth of membrane 
around tlie ovum analagoiis to the docidiui reflcxa. The 
ovum is, therefore, comparatively speaking, loosely attached 
to its abnormal situation, and hence liemorrhage from lace- 
ration of the chorion villi can very readily bike place. 

It is seldom that any devSopment of the chorion villi 
into distinct placental structure is observed, but this is pro- , 
bably owing to the fact, that laceration and death generally; 
occur before the jperiod at which the placenta is normally i 
formed. The muscular coats of the tube soon become hy- 
pertrophied and thickened, and as the size of the contained 
ovum increases, the fibres are separated from each other, so 
that the ovum protrudes at certain points through them, and 
at these it is only covered by the stretched and attenuated 
mucous and peritoneal coats of the tube. At this time 
the tubal pregnancy forms a smooth oval tumour, which, as 


Fig, 74. 
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a rule, has not formed any adhesions to the surrounding 
structures (fig. 74). The part of the tube unoccupied by the 
ovum may be found unaltered, and permeable in both direc- 
tions ; or, more frequently, it becomes so stretched and altered 
that its canal cannot be detected. Most frequently it is that 
part of the tube nearest the uterus which cannot, be made 
out. The condition of the uterus in this, as in other forms 
of extra-uterine pregnancy-, has been the subject of consi- 
derable discussion. It is now universally admitted that the 
uterife undergoes a certain amount of sympathetic engorge- 
ment, the cervix becomes sofUmed, as in natural pregnancy, 
and the mucous membrane developes into a true decidua. In 
many cases the decidua is found on post-mortem examination, 
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in others it is not, and liencc the doubts that some have ex- 
pressed as to its existence. Tlie most reasonable explanation 
of its absence is that given by Duguet,* who has shown 
that it is far from uncommon for tlie uterine decidua to l)e 
thrown off* en masse during tlie hemorrhagic discharges 
which so frecjuently precede the fatal issue of extra-uterine 
gestation. c 

When the ovum is arrested in that portion of the tube 
passing through the uterus, in so-called interstitial preg- 
nancy, the muscular fibres of the uterus become stvt^tebed 
and distended, and form the outer covering of the ovum. 
When, on the other hand, the site of arrest is in the fimbri- 
ated extremity of the tube, the containing cyst is formed 
partly of the fimbriae of tlie tube, partly of the ovarian tis- 
sue ; hence it is much more distensible, and the pregnancy 
may continue without laceration to a more advanced period, 
or even to term, so that when the ovum is placed in this 
situation, the case much more nearly resembles one of ab- 
dominal pregnancy. 

The termination of tubal pregnancy, in the immense 
majority of cases, is death produced by laceration, giving rise 
either to internal hemorrhage, or to subsecpicnt intense peri- 
tonitis. Rupture usually occurs at an early period of 
prc'gnancy, most generally from the fourth to the twelfth 
week, rarely later. However, a few instances are recorded 
in which it did not take place until the fourth or fifth 
month, and Saxtorph and Spiegelberg have recorded appa- 
rently authentic cases in which the pregnancy advanced to 
term without laceration. It is generally effected by mere 
straining and distension of the tube, which at last yields at 
the point which is most stretched, and sometimes it seems 
to be hastened or detiermined by accidental circumstances, 
such as a blow or>fall, or the excitement of sexual inter- 
course. 

The symptoins accompanying rupture are those of mtense 
collapse, often associated with severe abdominal pain, pro- 
duced by the laceration of the cyst. The patient w^l be ' 
found deadly palej with a ^all, thready, and almost imper- 
ceptible pulse, perhaps vomiting, but with tlie mental facul- 

‘ Amafesde Gf/nMoz/ic, May 1874. 
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ties clear. If the hemorrhage be considerable, she may die 
witliout any attempt at reaction. Sometimes, however — and 
this generally occurs in cases in whicli the tube tears, the 
ovum remaining intact — the hemorrliage may cease on ac- 
count of the ovum protruding through the aperture, and 
acting as a plug. The patient may then imperfectly rally, 
to be again prostrated by a second escr^^pe of blood, which 
proves fatal. If the loss of blood is not of itself suflBlcient to 
cause death from shock and anaemia, the fatal issue is gene- 
rally only postponed, for the effiiscd blood soon sets up a 
violent general peritonitis, which rapidly carries off the 
patient. If she should survive the second danger, tlie case 
is transformed into one of abdominal pregnancy, the foetus 
becoming surrounded by a capsiile^produced by inflammatory 
exudation, and the case is then subject to the rules of treat- 
ment presently to bo discussed when considering that variety 
of extra-uterine gestation. 

The possibility of diagnosing tubal gestation before rup- 
ture occurs is a question of great and increasing interest, 
from the fact that, could its existence be ascertained, we 
might vGa*y fairly hope to avert the almost certainly fatal 
issue which is awaiting the patient. Unfortunately, the 
symptoms of tubal pregnancy are always obscure, and too 
often death occurs without the slightest suspicion as to the 
nature of the case having arisen. In the first place, it is to 
be observed that all the usual sympathetic disturbances of 
pregnancy exist : the breasts enlarge, the areolce darken, and 
morning sickness is present. There is also an arrest of men- 
struation ; but, after the absence of one or more periods, there 
is often an irregular liemorrhagic discharge. This is an 
important symptom, the value of which in indicating the 
existence of tubal pregnancy has of late years been much 
dwelt upon by various authors, both in this country and 
abroad. Barnes attributes it to partial detachment of the 
chorion villi, produced by the ovum growing out of pro- 
portion to the tube in which it is contained. Whether this 
us the correct explanation or not, it is a fact that irregular 
liemorrhage very generally precedes the laceration for several 
days or more. Accompanying this hemorrhage there is almost 
always more or less abdominal pain, produced by the stretch- 
ing of the tissues in which the ovum is placed, and this is 
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soniciimes described as being of a very intense and crampy 
cliaracter. If, tlien, we meet witli a case in which the 
symptoms of early pregnancy exist, in which there are irre- 
gular losses of blood, possibly discharge of membraneous 
shreds, and abdominal pain, a careful examination sliould be 
insisted on, and tlien the true nature of the case may possibly 
be ascertained. Should extra-uterine feetation exist, we 
should expect to find the uterus somewhat enlarged, and the 
cervix softened, as in early pregnancy, but both these changes 
are doubtless generally less marked than in normal preg- 
nancy. This fact of itself, however, is of little diagnostic 
value, for slight difference of this kind must always be too 
indefinite to justify a positive opinion. 

The existence of a pei^- uterine tumour, rounded or oval 
in outline, and producing more or less displacement of the 
uterus, in tlie direction opposite to that in wliicli the tumour 
is situated, may, however, point to the existence of tubular 
fetation. By bi-manual examination, one hand depressing 
the abdominal wall, while the exjimining finger of tlie other 
acts in concert with it either through the vagina or rectum, 
the size and relations of the growth may be made out. There 
are various conditions, however, which give rise to very simi- 
lar physical signs, such as small ovarian or fibroid growths, 
or the effusion of blood around the uterus ; and tlie differen- 
tial diagnosis must always be very difficult, and often impos- 
sible. A curious example of the difficulties of diagnosis is 
recorded by Joulin, in which Huguier, and six or seven of tlie 
most skilled obstetricians of Paris, agreed on the exist- 
ence of extra-uterine pregnancy, and liad, in consultation, 
sanctioned an operation, when the case terminated by abor- 
tion, and proved to be a natural pregnancy. The use of the 
uterine sound, which might aid in clearing up the case, is 
necessarily contra-indicated unless uterine gestation is posi- 
tively disproved* Hence it must be admitted that ||ositive 
diagnosis must almost always be very difficult. So 
most we can say is, that when the general signs of 
pregnancy are present, associated with the other symptoms 
and signs alluded to, the suspicion of tubal pregnancy may 
be sufficiently strong to justify us in taking such action as 
may possibly spg^re the patient the necessarily fatal conse- 
quenci' of rupture. If the diagnosis was quite certain, the 
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removal of the entire Fallopian tube and its contents by Treat- 

- abdominal section would be quite justifiable, and probably Se^oyalof 
would neither be more difficult nor more dangerous than the entire 
ovariotomy ; for, at this stage of extra-iiterine foetation, there 

are no adhesions to complicate the operation. As yet, how- tents, 
ever, the uncertainty of the diagnosis has prevented the 
adoption of the practice. • 

Within the last feW months Dr. Thomas, of Now York,^ Opening of 
has recorded a most instructive case, in which he saved 
the life of the patient by a bold and judicious operation, vano-caus- 
The nature of the case was rendered pretty evident by the 
signs above described, and Thomas opened the cyst from the 
vagina by a platinum knife, rendered incandescent ):yy a 
galvano-caustic battery, by which means he hoped to prevent 
hemorrhage. Through the opening thus made he removed 
the fmtus. In subsequently attempting to remove the pla- 
centa very violent hemorrhage took place, which was only 
arrested by injecting the cyst with a solution of persulphate 
of iron. The remains of the placenta subsequently came 
away piecemeal, after an attack of septicsemia, which was 
kept within bounds by freely washing out the cyst with 
antiseptic lotion, the patient eventually recovering. If I 
might venture to make a criticism on a case followed by so 
brilliant a success, it would be that, in another instance of 
this kind, it would be safer to follow the rule so strictly laid 
down with regard to gastrotomy in abdominal pregnancies, 

. and leave the placenta untouched, trusting to the injec- 
tion of antiseptics, and the thorough drainage of the cyst, 
to prevent mischief. 

. , _ ^ 1 , Means of 

Another mode of managing these cases is to destroy the destroying 

ftfitus, so as to check its further growth, in the hope that the vitality 
... 1 • tr . of the 

it may remain inert and passive within its sac. Various foetus. 

operations have been suggested and practised for this pur- 
pose. Thus needles have been introduced into the tumour, 
thf ^^ ife which currents of electricity have been passed, 
eitfi^the continuous current, or, as has been suggested 
^ by Duchenne, a spark of Franklinic electricity. In a case 
reported by Dr. Bachetti, in which the continuous current 
was used, the growth of the ovum was arrested, and the 
patient recovered. The same result, however, would pro- 

- * New York Med, Jour. .Tune 1875. 
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bably have followed the simple p\iu(?tiire of tlio cyst. This 
has been successfully practised on several occasions, tnther 
with a small trocar and caiiula, or with a simple needle. A 
very interesting case, in which the development of a two 
months’ tubal gestation was arrested in this way, is recorded 
by Greenlialgh,' and another by Jlartin, of Berlin.^ Joulin 
suggested that not-' only sliould tlte cyst he punctured, but 
that a solution of morphia should be injected into it, wliicli, 
by its toxic influence, would ensure the destruction of tlie 
foetus. Other means proposed I'or effecting tlic same 
object, such as pressure, or the administration of toxic 
remedies by the mouth,. are far too uncertain to bo relied on. 
The simplest and most effectual plan would he 'to introduce 
tlie needle of an aspirator, \>y which the liquor amnii would he 
drawn off, and the further growth of the foetus effecliuilly pre- 
vented. It may belaid down, then, as a ride, that this should 
at once be done by the roof of the vagina in every case in 
which the presence of a peri-uterine tumour, associated with 
the usual signs of pregnancy, and irregular motrorrliagia and 
pain, gives rise to the suspicion of extra-uterine pregnancy. 
In all cases the patient should have the benefit of tlie doubt ; 
and, even if we are wrong in our suspicions, no harm is 
likely to follow, for the mere passage of the fine tube of the 
aspirator is not likely to produce any serious miscliief, even 
when some other growth has been mistaken for a tubular 
fcetafion. If the aspirator proves that an extra uterine 
foetation exists, then, if the cyst is of any considerable size, 
and the pregnancy advanced beyond the second mouth, we 
might, if deemed advisable, resort to a more radical opera- 
tion, such as. that so successfully practised by Thomas. 

When, however, the chance of arresting the growth of 
a tubular foetation has never arisen, and we first recognise its 
existence after laceration has occurred, and the patient is 
collapsed from hemorrhage, what course are we to pursue ? 
Hitherto all that ever has been done is to attempt to rally 
the patient by stimulants, and, in , tlio unlikely event of 
her surviving the immediate effects of laceration, endeavour- 
ing to control the subsequent peritonitis, ip the hope that 
tlie effused blood may become absorbed, as in pelvic liema- 
tocele. Th^ is, indeed, a frail reed to rest upon, and 

‘ lAfucd, 1867. Monaf.f, OehuTt, 1868. 
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when liiceijiiion of a tubal ^‘(jstation, advanciul beyond a 
month, has occurred, death has been the almost certain 
result. It is supposed by Ilernutz, and Ids opinion is shared 
by Barnes, that rupture, which does not prove fatal, is pro- 
bably not very rare in the first few days of extra-uterine 
gestation, and that it is not an uncommon cause of certain 
forms of pelvic hematocele. Tt lias mAre than once been Question 
suggested that it would bo perfectly justifiable when lacera- 
tion has occurred to perform gastrotomy, to sponge away 
the effused blood, and to place a ligature round the lace- 
rated tube and remove it, with its contents. This would no 
doubt be a bold and heroic procedure, but no one who is 
ac(|uainted with the triumphs of modern abdominal surgery 
can say that it would be either impossible or hopeless. The 
sponging out of, effused blood from the abdominal cavity is 
an everyday procedure in ovariotomy, nor is there any ap- 
parent difficulty in ligaturing and removing the sac of the 
extra-utorino pregnancy, for, as a rule, there are no adhesions 
formed to the surrounding parts. The history of these cases* 
sliows that death does not generally follow rupture' for 
some liom-s, so that there would be usually time for the 
operation, and the extreme prostration might be, perhaps, 
temporarily counteracted by transfusion. Pressure on the 
abdominal aorta, resorted to when the patient is first seen, 
might possibly be employed with advantage to check further 
hemorrhage, until the question of operation is decided. •tWe 
must remember that the alternative is death, and hence 
any operation which would afford the slightest hope of suc- 
cess would be perfectly justifiable. I cannot, therefore, 
agree with those who hold that because the chances of success 
are so small, the operation should not be tried ; and I do not 
doubt that it will yet fall to the lot of some one, by this 
means, to snatch a patient from the jaws of death, and still 
further to extend the successes of abdominal surgery. 

In the second of the two classes into which, for practical Abdominal 
convenience, we have divided extra-uterine gestation, the 
ovum is developed in the abdominal cavity itself. It is as yet 
an open question whether in some cases the pregnancy is 
, primarily abdominal or not. liarnes believes that it Uysomo 
probably never is so, on account of the difficulty of ad- 
mitting that so minute a body as the ovum should be able exist as a 
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to fix itself on the smooth p^^ritoiieal surface. He therefore 
thinks that all abdominal pregnancies are primarily either 
tubal or ovarian, the sac in which they were contained having 
given way, and the ovum having retained its vitality througli 
partial attachment to the original sac. This theory is opposed 
to that of the majority of writers, and, although it may perhaps 
render the facts l^s difficult to understand, it is purely 
hypothetical. There is no evidence to show that in most 
cases there is an early laceration of a tubal or ovarian sac. 
Tliat the chorion villi do graft themselves upon the surround- 
ing peritoneum is certain, and is observed in all cases of 
abdominal gestation. It is not more difficult to imagine 
tliem doing this from their very first development tlian 
a little later; for it must be allowed that if such lacer- 
ation does occur, in most cases it can only be when pregnancy 
is very slightly advanced. On the whole, therefore, it seems 
not unreasonable to admit the usual explanation of these 
cases, that the ovule, already impregnated, escaped the grasp 
of the Fallopian tul)e, and fell into the abdominal cavity, 
where it rooted itself and developed. Some have, indeed, 
supposed that abdominal pregnancy may occasionally aris(i in 
consequence of spermatozoa finding their way into the peri- 
toneal cavity, and there meeting and impregnating an ovule 
discharged from the Graafian follicle. Sucli an event one would 
suppose to be almost impossible, but Koeberle’s case, already 
quoted, proves that it has actually occurred. The probability 
is that it is by no means rare for impregnated ovules to 
drop into the peritoneal cavity, and that the majority of 
those that do so perish without doing any harm. When 
they do survive, however, the chorion villi sprout, attach 
themselves to the surrounding structures, and eventually 
deveiope into a placenta. The mode in which the chorion 
villi are attached, and the arrangement of the maternal 
blood-vessels, have never yet been worked out, and would 
form a very interesting subject for investigation. The pre- 
cise scat of attachment varies, and the placenta has been 
found fixed to most of the abdominal viscera, eithej^ those 
conUiined in the pelvis proper, or it may be the intestines, or 
to the iliac fossa; most frequently, apparently, the ovum 
finds its way into the retro-uterine cid-de-sac. 

T]u^ :iubxo(]nont changes vary much. In the large majority 
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of oases the ovum produces considerable irritation, resulting 
in the exudation of plastic material, whicli is thrown round 
it, so as to form a secondary cyst or capsule, in which maternal 
vessels are largely developed, and which stretches, jpasm, 
with the gi-owth of the ovum (fig. 75). The density and 
strength of this cyst are found to be very different in different 
cases ; sometimes it forms a complete an& strong covering to 
the ovum, at others it is very thin and only partially developed, 
but it is rarely entirely absent. As there is ample space for 
the development of lihe ovum, and as the secondary cyst 
generally stretches and grows along with it, most cases of 


Fig. 79. 
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abdominal pregnancy progress without any very remarkable 
symptoms, beyond occasional severe attacks of pain, until 
the full term of pregnancy has been reached. Sometimes, 
however, the cyst lace>rafes, and there is an escape of blood 
into the abdominal cavity, accompanied by more or less nros- 
tration and collapse, which may prove fatal, but from which 
the patient more generally rallies. The foetus, now dead, will 
remain in the abdomen, and will undergo changes and pro- 
duce results similar to those which we shall presently describe 
as occurring in cases progressing to the full period. 

In most cases at the natural termination of pregnancy, 
a strange series of phenomena occur ; pseudo-labour comes 
on ; there are more or less freciuent and strong uterine con- 
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tnictioTiSj possibly an escape of blood from the vagina, the 
(li^*hargo of the broken down uterine decidua ; and even the 
establishment of lactation. Sometimt^s tlio contractions of 
the abdominal muscles, produced by ibis ineffective labour, 
have been so strong as to cause the laceration of the adventitious 
cyst surrounding the foetus, and the escape of blood and 
liquor amnii into the abdominal cavity, with a rapidly 
fatal result. JNIore frequently laceration does not occur, 
and tlie spurious labour pains continues at intervals, until the 
fa*tus dies, possibly from pressiin^. But more often from 
eSiision of blood into the tissue of the placenta, and conse- 
quent asphyxia. Occasionally tlie feetus has apparently lived 
a considerable time, in some cases even for several months, 
after the natural limit of pregnancy lias been reached. 

It is after the death of tlie foetus that the daiigcirs of ab- 
dominal pregnancy generally commence, and they are nume- 
rous and various. The subsequent changes that occur arc 
well worthy of study. Occasionally the fmtus has been 
retained for a length of time, even until the end of a long 
life, without producing mj serious discomfort, and, in many 
cases of this kind several normal pregnancies ancf^deliveries 
have subsequently taken place. Even when the extra-uteririo 
gestation appears to be tolerated, and has remained for long 
without producing any bad effects, serious symptoms may be 
suddenly developed : so that no woman, under such circum- 
stances, can be considered safe. The condition of these 
retained fmtuses varies much. Most commonly the licpior 
amnii is absorbed, tlie foetus shrinks and dies, all its soft 
structures are changed into adipocero, and the bones only 
remain unaltered. Sometimes this change occurs with great 
rapidity. I have elsewhere* recorded a case of extra- uterine 
feetation in which at the full term of pregnancy the hetus 
was alive, and the woman died in less than a year afterwards. 
On post-mortem the foetus was found entirely transformed 
into a greasy mass of adipocere, studded with fcetal bones, in 
which not a trace of any of the soft parts could be detected. 
t)n the other hand, the foetus may remain unchanged; in 
the ]\Iuseum of the College of Surgeons there is one whicli 
was retained in the abdomen h>r fifty-two years, and whicli 
was fuMud ‘ b 8e as fresh and unaltered as a new-born child. 

I. * Ohit. IVauft, vol. vii. 
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In otlior cnses tlie sac and its contents n trophy and shrink, 
and calcareous matter is deposited in tliem, so tjiat jHie 
whole becomes converted into a solid mass known as a 
lithopmlion (iig. 76). The cases, liowevor, in whicli the 
retention of the foetus remains innocuous are quite excep- 
tional. Crenerally the foetus putrefies, and this may either In most 
immediately give rise to fatal peritonitis or septiejemia ; or, 
as more commonly happens, to secondary inflammation and dissharged 
suppuration of the sac. Under the influence of the latter the 
sac opens externally, either directly at some point of the abdo- 
minal walls, or indirectly through the vagina, the bowels, or 
even the bladder. Througli the aperture or apertures thus 
formed (for there are often several fistulous openings), pus, 

and the bones and other parts 
of tlie broken-down foetus, are 
discharged ; and this may go 
on for months, and even years, 
until at last, if the patient’s 
strength does not give way, 
the whole contents of the cyst 
are expelled, and recovery 
, takes place. From various 
statistical observations it ap- 
pears, that the chances of le- 
covery are best when the cyst 
opens through the abdominal 
walls, next throiigli tlic va- 
gina or bladder, and that the 
foetus is discharged with most 

(rrrmi a of the difficulty aud danger when the 

College of Surgeons.) aperture is formed into the 

bowel. At the best, howf^ver, the process is long, tedious, and 
full of dangers, and tlie patient too often sinks, during the 
attempt at expulsion, tlirough the irritation and exhaustion 
produced by the abundant and long-continued discharge. 

The diagnosis of abdominal gestation is by no mehns so Diagnosig. 
easy, as might be thought, and the most experienced prac- 
titioners have been mistaken with regard to it. 

The most cliaracteristic symptom, although this is not so 
common as in tubal gestation, is metrorrhagia , combined with 
the general signs of pregnancy. Very scvere#^nd frequently 
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repeated attacks of ahdominul pain are rarely absent, and 
should . at once cause suspicion, especially if associated 
with hemorrhage. They seenj to depeud on intercurrent 
atta cks of pjgritonitis, by which the foetal cyst is formed. 
On abdominal palpation the form of the abdomen will be 
observed to differ from that of normal pregnancy, being 
generally more developed in the transverse direction, and 
the rounded outline of the gravid uterus cannot he de- 
tected. When development has advanced nearly to term, 
the extreme distinctness with which the foetal limbs can 
be felt will arouse suspicion. Per vaginam the os and cervix 
will be felt softened as in ordinary pregnancy, but often dis- 
placed by the pressure of the cyst, and sometimes fixed by 
peri-metritic adhesions; either of these signs is of great di- 
agnostic value. 

By bi-manual examination it may be possible to make out 
that the uterus is not greatly enlarged, and that it is distinctly 
separate from the bulk of the tumour ; these facts, if recognised, 
would of themselves disprove the existenceof uterine gestation. 
The diagnosis would be cleared up in any case by the uterine 
sound, which would show that the uterus was empty and only 
slightly elongated, while thefuetal limbs or heart-sounds could 
be detected. But we must be careful not to resort to this 
test unless the existence of uterine gestation is positively 
disproved by other means. As, however, it places the diag- 
nosis beyond a doubt, it should always be employed whenever 
operative procedure is in contemplation. 

The treatment of abdominal gestation will always be a 
subject of anxious consideration, and there is much difference 
of opinion among authorities as to the proper course to 
pursue. It is pretty generally admitted that it is not 
advisable .t9 adopt ..any active measures until the full term 
of development reached. Puncturing the cyst, with 
the view of destroying the footus and arresting its further 
growth, has been practised, but there are good grounds for 
rejecting it, for there is not the same imminent risk of death 
from rupture of the cyst as in tubal fetation ; and e^sen if 5 
the destruction of the fetus could be brought about, there 
would still be formidable dangers from subsequent attempts 
at eliininationf or from internal hemorrhage. 

'W hefi the full period has arrived, the child being still 



Chap. VI.] 


ABNORMAL PREGNANCY. 


201 


alive, as proved by auscultation, we liave to consider whether 
it may not be advisable to perform gastrotomy before the feetus 
perishes, and so at least save the life of the child. There are few 
questions of greater importance, and more difficult to settle. 
The tendency of medical opinion is rather in favour of imme- 
diate operation, which is recommended by Velpeau, Kiwisch, 
Koeberle, Schroeder, and many other writers, whose opinion 
necessarily carries great weight. The arguments in favour 
of immediate operation arc that, while it affords almost 
a certainty of saving the cliild, the risks to the mother, great 
though they undoubtedly are, are not greater than those 
which may be anticipated by delay. If we put off inter- 
ference the cyst may rupture during the ineflFectual efforts at 
labour, and death at once ensue; or, if this does not take 
place, other risks, which can never be foreseen, are always in 
store for the patient. She may sink from peritonitis, or 
from exhaustion, consequent on the eflForts at elimination 
which in the majority of cases are sooner or later set up, so 
that, as Barnes properly says, ‘ the patient’s life may be said 
to be at the mercy of accidents, of which we have no suffi- 
cient warning.’ On the other hand, if we delay, while we sacri- 
fice all hope of saving the child, we at least give the mother 
the chance of the foetation remaining quiescent for a length of 
time, as certainly not unfrequently occurs. Thus, Campbell 
collected sixty-two cases of ultimate recovery after abdominal 
gestation, in twenty-one of which the feetus was retained 
without injury for a number of years. Then there is the 
question of secondary gastrotomy, which consists in opera- 
ting after the death of the foetus when urgent symptoms 
have arisen^ a course which is advocated by Mr. Hutchinson. 
In favour of this proceedure it is urged, that by delay the 
inflammation taking plac<^ about the cyst will have greatly 
increased the chance of adhesions iaving formed between 
it and the abdominal parietes, so as to shpt off its contents 
from the cavity of the peritoneum. The more effectually 
this has been accomplished, the greater are the patient’s 
^^hanees of recovery. When the foetus has been dead for 
some time the vascularity of the cyst will also lie lessened, 
and the placental circulation will have ceased, so that the 
danger of hemorrhage will be much diminished. 

It will be seen, therefore, that there are arguments in 
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favour of each of these views, wliicli render it impossible 
to give a decided preference to any one of them. Much must 
depend on the state of the patient. If lier sufferings are very 
great, and her general condition favourable, the primary 
operation would j)robably be the best course to pursue. In 
such a case, after laying before the patient and her friends 
the arguments on Either side, the practitioner rniglit fairly 
be guided, to some extent, by their wishes. It is only just 
to remember, as is forcibly pointed out by Keller, that in 
tliese days of advanced abdominal surgery a better result 
might be anticipated than when gastrotomy was performed 
in the haphazard way which was usual before we liad gained 
experience from ovariotomy. No doubt minute care in the 
performance of the operation, a due attention to its de- 
tails, studiously avoiding, as much as possible, the passage 
of blood and the contents of the cyst into the peritoneal 
cavity, would materially lessen its peril. 

The operation, then, should be performed with all the pr(N 
cautions with which we surround ovariotomy. The incision, 
best made in the linea alba, should not be greater tlian is 
necessary to extract the foetus, and may be lengthened as 
occasion requires. If there are no adhesions the walls of tli^' 
cyst should be stretched to the mai'gin of the incision, so as 
to shut it off as completely as possible from the peritoneal 
cavity. This has been specially insisted on by Dr. Braxton 
Hicks, and should never be omitted. Another cardinal rule, 
both in primary and secondary gastrotomy, is to make no at- 
tempt to remove the placenta. Its attachments are generally 
so deep-seated and diffused, that any endeavour to separate it is 
likely to be attended with profuse and uncontrollable hemorr- 
hage, or with serious injury to the stiuctures to which it is 
attached. Many of the failures after operating can be traced 
to a neglect of thjg rule. The best subsequent course to pur- 
sue, after removijig the foetus, add arresting all hemorrhage,, 
either by ligature or the actual cautery, is to sponge out tlie 
cyst as gently as possible, and then to bring the upper part 
of the wound into apposition with sutures, leaving the Jowe^ 
open, with the cord protruding, so as to ensure an outlet for 
the (escape of the placenta as it breaks down. The sub- 
sequr-ni trU- rtMent must be specially directed to favour the 
escape of flui discharge, and to prevent the risk of septicjemia.. 
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Tlieso objects may be inucli aided by injections of anti- 
septic fluids, such as a solution of cavl)o]ic acid, or diluted 
Condy’s fluid; and it would porliaps be advisable to place a 
draina<(e tube in the lowen* angle of tlio wound. 

As long as the placenta is retained the danger is necessa- 
rily great, and it may be many days or even weeks before it 
is discharged. When once this is effected the sac may bo 
expected to contract, and eventually to close entirely. 

When the fietus is dead, or when we have determined not 
to attempt primai-y gastrotoray, it is advisable to wait, very 
carefully watching tlie patient, until either the gravity of 
her general symptoms, or some positive indication of the 
channel through which nature is about to attempt to elimi- 
nate the foetus, shows us that the time for action has arrived. 
If there is distinct bulging of the cyst in the vagina, or in 
the retro-vaginal cul-de-sac, especially if an opening has 
formed there, we may properly content ourselves with aiding 
the pvissage of the. foetus through the channel thus indicated, 
and removing the parts that present piecemeal as they come 
within reach, cautiously enlarging the aperture if necessary. 
It the sac has opened intp the intestines, the expulsion of the 
fetus through this channel is so tedious and difficult, the ex- 
haustion attending it so likely to prove fatal, and the danger 
from decomposition of the fetus through passage of intestinal 
gas so great, that it would probably be best to attempt 
“to remove it by gastrotomy, especially if it is only recently 
dead, and the greater portion is still retained. 

If an opening forms -at the abdominal paidetes, or if the 
symptoms determine us to resort to secondary gastrotomy 
before this occurs, the operation must be performed in the 
same way, and with the same precautions, as primary gastro- 
tomy. Here, as before, tin* safety of the operation must greatly 
depend on the amount and firmness of the adhesions; for if the 
,cyst be not completely shu^ff from the peritoneal cavity, the 
risks of the operation will be little less than those of primary 
gastrotomy. It would obviously materially influence our de- 
cision and prognosis if we could determine this point before 
operating. Unfortunately it is impossible, as the experience of 
ovariotomists proves, to ascertain the existence of adhesions 
witli any certainty. If, however, w(3 find that the abdominal 
parietes do not move freely over the cyst, and if the umbilicus 
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be depressed and immovable, the presumption is that consider- 
able adhesions exist. If they are found not to be present, the 
cyst walls should be stretched to the margin of the incision, 
in the manner already indicated, before the contents are re- 
moved. 

If the fmtus has been long dead, and its tissues greatly 
altered, its removal*may be a matter of difficulty. In the 
case under my own care, already alluded to, the foetal struc- 
tures formed a sticky mass of such a nature, that I believe 
it would have been impossible to empty the cyst had an 
operation been attempted. This possibility would be, to some 
extent, a further argument in favour of the primary operation. 

The importance of adhesion has led some practitioners to 
recommend the opening of the cyst by potassa fusa or some 
other caustic, in the hope that it would set up adhesive in- 
flammation around the apertures thus formed. Several suc- 
cessful operations by this method are recorded, and it would be 
worth trying, should the extreme mobility of the cyst lead us to 
suspect that no adhesions existed. If we have to deal with a 
case in which fistulous openings leading to the cyst have 
already formed, it may, perhaps, be advisable to dilate the 
apertures already existing, rather than make a fresh incision ; 
but, in determining this point, the surgeon will naturally be 
guided by the nature of the case, and the character and 
direction of the fistulous openings. 

It is almost needless to say anything of general treatment 
in these trying cases ; but the administration of opiates to 
allay the sufferings of the patient, and the endeavour to 
support the severely taxed vital energies by appropriate food 
and medication, will form a most important part of the man- 
agement. 

A few words may be said as to gestation in the rudimen- 
tary horn of a bi-l^iAied uterus, to which considerable attention 
has of late years been directed hf the writings of Kussraaiil 
and others^ It appears certain that many cases of supposed 
tubal gestation are really to be referred to this category. 
Altlnmgh such cases are of interest pathologically, •they 
scarcely require much discussion from a practical point of 
view, inasmuch as their history is pretty nearly identical with 
that oi ialwvl pregnancy. The rudimentary horn is distended 
by the enlarging ovum, and after a time, when further dis- 
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tension is impossible, laceration takes place. As a matter of 
fact, all the thirteen cases collected by Kussmaul terminated 
in this way; and even on post-mortem examination it is often 
extremely difficult to distinguish them from tubal pregnancies. 

The best way of doing so is probably by observing the rela- 
tions of the round ligamenta^tojbjhe tumour, for, if the gesta- 
tion be tubal, they will be found attach(#d to the uterus on 
the inner or uterine aide of the cyst; whereas, if the 
pregnancy be in a rudimentary horn of the uterus, they 
will be pushed outwards and be external to the sac. In 
the latter case, moreover, the sac will be probably foimd to 
contain a true decidua, which is not the case in tubal preg- 
nancy. The only point in which they differ is that in cor- 
nual pregnancy rupture may be delayed to a somewhat later 
period than in tubal, on acccount of the greater distensibility 
of the supplementary horn. 

The term ^missed labour’^ is applied to an exceedingly Missed 
rare class of cases in which, at the full period of pregnancy, 
labour has either not come on at all, or having commenced, 
the pains have subsequently passed off, and the foetus is re- 
tained iiputero for a very considerable length of time. Under 
such circumstances it has usually happened that the mem- its symp- 
l)ranes have ruptured at or about the proper term, and *°“^*^* 
tlie access of air to the foetus in utero has been followed by 
decomposition. A putrid and offensive discharge has then 
commenced, and eventually portions of the disentegrating 
foetus have been expelled per vaginam. This discharge may 
go on until the entire foetus is gradually thrown off ; or, 
more frequently, the patient dies from septicaemia, or other 
secondary result of the presence of the decomposing mass 
in utero. 

Thus McClintock relates one case,* in which symptoms of 
labour came on in a woman, 45 years of age, at the expected 
period of delivery, but pagsed off without the expulsion of 
the foetuF. For a period of sixty-seven weeks a highly offen- 
sive discharge came away, with some few bones, and she 
eventually died with symptoms of pyaemia. He also cites 
another case in which the patient died in the same way, after 
the foetus had been retained for eleven years. 

Sometimes, when the foetus has been retained for a length 
* Duhlin Quart, Journ. 3?"cb. and May 1864. 
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of time, a further source of danger has been added by ulcera- 
tion or destruction -of tlie^iterinfi, ryalls, probably in conse- 
quence of an ineffectual attempt at its elimination. Thi'^ 
occurred in Dr. Oldham’s ea.se (fig. 77), in which the con- 
tained mass is said to have nearly worn through the anterior 
walls of the uterus ; and also in one reported by Sir James 
Simpson,' in which a patient died three months after 
term, the foetus having undergone fatty metamorphosis, 



CONTESTS OF THE CVST IN T>1?. OLDHAM'S CASE OF MISLED LADOL’Il. 

an opening the size of half-a-crown having formed between 
the transverse colon and the uterine cavity. It is also stated 
that ‘ tjie uterine' yv^alls were as thin as parchment.’ 

In some fqw cases, however, probably when the entrance 
of air has been pi'evented, the foetus has been retained for a 
length of time without decomposing, and without gi^ 
to any troublesome symptoms. Such a case is rej 
Dr. Ohc.ston,® in whicli the foetus remained in uterc^ 
two years. 


* Med, JoUrn, 1865. 

* Med. Chir. Trans. 1814. 
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Tile causes of this strange occurrence are altoget^ier un- Us cMuses. 
known. Generally tlie f^]^s_^ems_to have died soiiie time p^op^riy 
Ijefore the proper term for Jabour, and this m&y have in- uiuJer- 
fluenced the character of the pains. It is probably also most 
apt to occur in women of feeble and inert habit of body, 
possibly where there was some obstacle to the dilatation of 
the cervix, which the pains were unable t# overcome. Barnes 
suggests* that some presumed examples of missed labour 
‘were really cases of interstitial gestation, or gestation in 
one liorn of a two-horned uterus.’ In several of the cases, 
however, the details of the post-mortem examination are too 
minute to admit of the possibility of this mistake having been 
made. 

From what has been said, it will be seen that the Itsilnngeri 
dangers arising from tliis state are very considerable, and 
when once the full term has passed beyond doubt, especially 
if tlie presence of an offensive discharge shows that decom- 
position of the fcEtus has commenced, it would be proper 
practice to empty the uterus as soon as possible. The 
necessary precaution, however, is not to decide too quickly 
that the •term has really passed; and, therefore, we must 
either allow sufficient time to elapse to make it quite cer- 
tain that the case really falls under this category, or have 
unequivocal signs of the death of the foetus, and injury to 
the mother’s health. If we had to deal with the case Treatment, 
before any extensive decomposition of the foetus had oc- 
curred, we probably should find little difficulty in its man- 
agement, for tlie proper course then would be to dilate 
tlie cervix with the fluid dilators, and remove tlie foetus by 
turning ; or, before doing so, we might endeavour to excite 
uterine action by pressure and ergot, in hope that pains 
might be induced. If, however, the case did not come 
under observation imtil disintegration of the ^foetus had 
begun, it would be more difficult to deal with. If the foetus 
had become so much broken up that it was being discharged 

Dr. McCHntock says that ‘ in regard to treatment, 
ojB|J||nres should consist mainly of palliatives, viz. rest 
asB^H^ths to subdue uterine irritation ; vaginal injections 
cleanliness and prevent excoriation ; occasional 

^ Diseases of Women, p. 446. 

® Dublin Quarterly Jotmi, vol. xitxvii., p. 314. 
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digital examination, so as to detect any fragments of bone 
that might be presenting at the os, and to assist in removing 
them. These are plain rational measures, and beyond them 
we shall scarcely, perhaps, be justified in venturing. Never- 
theless, under certain circumstances, I would not hesitate 
to dilate the cervical canal so as to permit of examining the 
interior of the womb, and of extracting any fragments of 
bone that may be easily accessible ; but unless they could 
thus be easily reached and removed, the safer course would 
be to defer, for the present, interfering with them.’ 

It may be doubted, I think, whether, considering the 
serious results' which are known to have followed so many 
cases, it would not, on the whole, be safer to make at least 
one decided effort, under chloroform, to remove as much as 
possible of the putrefying uterine contents, after the os has 
been fully dilated. Such a procedure would be less irritating 
than frequently repeated endeavours to pick away detached 
portions of the foetus, as they present at the os uteri. When 
once the os is dilated, antiseptic intra-uterinc injections, as 
of diluted Condy’s fluid, might safely and advantageously be 
used. Unquestionably, it would be better practice t» interfere 
and empty the uterus as soon as we are quite satisfied of the 
nature of the case, rather than to delay, until the fietus has 
T)een disintegrated. 
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CHAPTER VII. 

DISEASES OF PREGNANCY. 

The diseases of pregnancy form a smycct so extensive that 
tliey might well of themselves furnish ample material for a 
separate treatise. The pregnant woman is, of course, liable 
to the same diseases as the non-pregnant; but it is only 
necessary to allude to those whose course and effects are 
essentially modified by the existence of pregnancy, or which 
have some peculiar effect on the patient in consequence of 
her condition. There are, moreover, many disorders which 
can be distinctly traced to the existence of pregnancy. 
Some of them are the direct results of the sympathetic 
irritations* which are then so commonly observed; and, of 
these, several are only exaggerations of irritations which 
may be said to be normal accompaniments of gestation. 
These functional derangements may be classed under the 
head of neuroses, and they are sometimes so slight as merely 
to cause temporary inconvenience, at others so grave as 
seriously to imperil the life of the patient. Another class 
of disorders are to be traced, to local causes in connec- 
tion with the gravid uterus, and are either the mechanical 
results of pressure, or of some displacement, or morbid state 
of the uterus. While the oiigin of others may be said to be 
complex, being partly duo to sympathetic irritation, partly 
to pressure, and partly to obscure nutritive changes pro- 
duced by the pregnant state. 

Among the sympathetic derangements there are none 
which are more cbmmon, and none wdiich more frequently 
produce distress, and even danger, than those which affect 
the digestive system. Under tlie heading of ‘ The Signs of 
Pregnancy,’ the frequent occurrence of nausea and vomiting 
has already been discussed, and its most probable causes con- 
sidered (p. 145). A certain amount of nausea is, indeed, so 
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common an accompaniment of pregnancy, that its considera- 
tion as one of the normal symptoms of tliat state is fully 
justifiech We need here only discuss those cases in which 
the nausea is excessive and long-continued, and leads to 
serious results from inanition, and from the constant distress 
it occasions. Fortunately a pregnant woman may bear a 
surprising amount if nausea and sickness without constitu- 
tional injury, so that apparently almost all aliments may 
be rejected, without the nutrition of the body very materially 
suffering. At times the vomiting is limited to the early part 
of the day, when all food is rejected, and when there is a 
frec[uent retching of glairy transparent fluid, in severe cases 
mixed with bile, while at the latter part of the day the 
stomach may be able to retain a sufficient quantity of food, 
and the sense of nausea disappears. In other cases, however, 
the nausea and vomiting are almost incessant. The patient 
feels constantly sick, and the mere taste or sight of food 
may })ring on excessive and painful vomiting. The duration 
of this distressing accompaniment of pregnancy is also vari- 
able. Generally it commences about the third month, and 
disappears after the woman has quickened. Sbmetimes, 
however, it begins with conception, and continues unabated 
until the pregnancy is over. 

In the worst class of cases, when all nourishment is re- 
^yraver jected, and when tlie retching is continuous and painful, symp- 
cases. toms of very great gravity, which may even prove fatal, develop 

themselves. The countenance becomes liaggard from suffer- 
ing, the tongue dry and coated, the epigastrium tender on pres- 
sure, and a state of extreme nervous irritability, attended with 
restlessness and loss of sleep, becomes established. In a still 
more aggravated degree, there is general feverishness, with a 
rapid, small, and thready pulse. Extreme emaciation super- 
venes, the result ^8f wasting from lack of nourishment. The 
breath is intensely fetid, and the tongue dry and black. The 
vomited matters are sometimes mixed with blood. The 
patient becomes profoundljr exhausted, a low form of deli- 
rium ensues, and death may follow if relief is not oy||ined. 
Prognosis. Symptoms of such gravity are fortunately of ^Rreme 
farity, but they do from time to time arise, and cause much 
aftxitty. Gueniot collected 118 cases of this form of the 
" diaeaHj, out of which 46 died, and out of the 72 that re- 
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covered, in 42 the symptoms only ceased when abortion,. 
eitJier spontaneous, or artificially produced, had occurred. 

When pre| 2 ;’nancy is over the symptoms occasionally cease 
with marvellous rapidity. Tlie power of retaining and assimi- 
lating food is rapidly regained, and all the threatening 
symptoms disappear. 

In the milder forms of obstinate vomiting, one of the Treat- 
first indications will be to remedy any morbid state of the 
prima) vise. The bowels will not unfrequently be found to 
be obstinately constipated, the tongue loaded, and the breath 
offensive ; and when attention has been paid to the general 
state of the digestive organs by gentle aperient' medicines, 
and antacid remedies, such as bismuth and soda, and pepsine 
after meals, the tendency to vomiting may abate without 
flirt lier treatment. 

The careful regulation of the diet will be one of the first Reflation 
indications. Great benefit is often derived from recommend- 
ing the patient not to rise from the recumbent position in the 
morning until she has taken something. Half a cup of pailk 
and lime water, or a cup of strong coffee, or a little rum and 
milk, or cocoa and milk, or even a morsel of biscuit taken 
on waking, often has a remarkable effect in diminishing the 
tendency to nausea. When any attempt at swallowing solid 
food brings on vomiting, it is better to give up all pretence at 
keeping to regular meals, and to order such light and easily 
assimilated food, at short intervals, as can be retained. Iced 
milk with lime or soda water, given frequently, and not more 
than a mouthful at a time, will frequently be retained when 
nothing else will. Cold beef jelly, a spoonful at a time, will 
also be often kept down. It is well, however, to bear in mind, 
in regulating the diet, that the stomach is fanciful and 
capricious, and that the pat ient may be able to retain strange 
and apparently unlikely articles of food; and that, if she 
expresses a desira for such, the experiment of letting her 
have them should certai^jly be tried. 

The medicines that have been recommended in the ob- Medicinal 
stina^jA’omiting of pregnancy are innumerable, and the 
practitioner will often have to try one after the other unsuccess- 
fully ; or may find, in an individual case, that a remedy will 
prove valuable which, in another, may be altogether power- 
less. Amongst those most gexTerally useful are effervescing 
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draughts, containing from three t(X five minims of dilute 
hydrocyanic acid; the creosote mixture of the Pharmacopoeia ; 
tincture of nux vomica, in doses of five to ten minims ; 
salicine, in doses of three to five grains three times a day, 
recommended by Tyler Smith ; oxalate of cerium, in the 
form of pill, of which three to five grains may be given 
three times a day — a remedy strongly advocated by Sir James 
Simpson, and which occasionally is of undoubted service, but 
more often fails ; the compound pyroxylic spirit of the London 
Pharmacopoeia in doses of five minims every four hours, with 
a little compound tincture of cardamoms, a drug which is 
comparatively little known, but which occasionally has a very 
marked and beneficial effect in checking vomiting ; opiates 
in various forms — which sometimes prove useful, more often 
not — may be administered either by the mouth or in pills 
containing from half a grain to a grain of opium, or in small 
doses of the solution of the bi-meconate of morphia or of 
Hattley’s sedative solution, or subcutaneously, a mode of ad- 
ministration which is much more often successful. If there is 
much \ enderness about the epigastrium, one or two leeches may 
bo advantageously applied, or one-third of a grain of morphia 
may be sprinkled on the surface of a small blister, or cloths 
saturated in laudanum may be kept over the pit of the 
stomach. In one or two cases I have found that the appli- 
cation of a spinal ice-bag to the cervical vertebra3, in the 
manner recommended by Dr. Chapman, has checked the 
vomiting when all drugs have failed. Tlie ice may be placed 
in one of Chapman’s spinal ice-bags, and applied for ten 
minutes or a quarter of an hour, twice or three times a day. 
It invariably produces a comforting sensation of warmth, 
which is always agreeable to the patient. Ice may be given 
to suck, ad and is of itself very useful ; while, if tllere 

is much exhaustion, small quantities of iced champagne may 
also be given from time to time. 

Local Inasmuch as the vomiting unquestionably has its origin 

treatment. uterus, it is Only natural that practitioners should en- 

deavour to check it by remedies calculated to relieve tlie 
irritability of that organ. Thus morphia in th(5 form of 
pessari(is per vaginam, or belladonna applied to the cervix, 
havi’ been recommended, and, the former especially, are 
often of undoubted service. A pessary containing one- 
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third to half a grain of morphia may bo introduced night 
and morning, without interfering with other methods of 
treatment. Dr. Henry Bennett directs especial attention 
to tlie condition of the cervix, whicJi, he says, is almost 
always congested and inflamed, and covered with granular 
erosions. This he recommends to be treated by the appli- 
cation of nitrate of silver through the ^eculum. Dr. Clay, 
of Manchester, corroborates this view, and strongly advocates, 
especially when vomiting continues in the latter months, 
that one or two leeches should be applied to the cervix. 
Exception may fairly be taken to both these methods of 
treatment as being somewhat hazardous, unless other means 
have been tried and failed. 1 have little doubt, however, 
that, in many cases, a state of uterine congestion is an im- 
povtant factor in keeping up the unduly irritable condition 
of the uterine fibres, and an endeavour should always bo 
made to lessen it by insisting on absolute rest in the recum- 
bent posture. Of the importance of this precaution in 
obstinate cases there can be no question. Dr. Hewitt’s views 
as to the dependence of sickness on flexions of the uterus 
have alrtody been adverted to, and reasons have been given 
for doubting the general correctness of his theory. It 
is quite likely, however, that well-marked displacements of 
the uterus, either forwards or backwards, may serve to inten- 
sify the irritability of the organ. Cazeaux mentions an 
obstinate case immediately cured by replacing a retroverted 
uterus. A careful vaginal examination should, tlierefore, be 
instituted in all intractable cases, and if distinct displace- 
ment be detected, an endeavour should be made to support 
the uterus in its normal axis. If retroverted, a Hodge’s 
pessary may be safely employed ; if anteverted, a small air- 
ball pessary, as recommended by Hewitt, should be inserted. 
I l.)elievo, however, that such displacements are the exception 
rather than the rule in cases of severe sickness. 

The importance of promoting nutrition by every means 
in our power should always be borne in mind. The exhaus- 
tion^ produced by want of food soon increases the irritable 
state of the nervous system, and, if the stomach will not re- 
tain anything, we can only combat it by occasional nutrient 
enemata of strong beef tea, yolk of egg, and the like. 
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P'inally, in the worst class of cases, wlien all treatment 
has failed, and when the patient has fallen into the condition 
of extreme prostration already described, we may be driven 
to consider the necessity of producing artificial abortion. 
Fortunately cases justifying this extreme resource are of great 
rarity, but nevertheless there is abundant evidence that, every 
now and then, women do die from uncontrollable vomiting, 
wliose' lives might have been saved had the pregnancy been 
brought to an end. The value of artificial abortion has 
been abundantly proved. Indeed, it is remarkable how 
rapidly the serious symptoms disappear when the uterus 
is emptied, and the tension of the uterine fibres lessened. 
It lias fortunately only once fallen to my lot to have to 
perform this operation for intractable vomiting. In that 
case the patient was reduced to a state of the utmost 
prostration, having kept hardly any food on her stomach for 
many weeks, and when I first saw her she was lying in a 
state of low muttering delirium. Within a few hours after 
abortion was induced all the threatening symptoms had dis- 
appeared, the vomiting had entirely ceased, and she was next 
day able to retain and absorb all that was given to Iter. The 
value of the operation, therefore, I believe to be undoubted. 
Where it lias failed, it seems to have been on account of un- 
due delay. Owing to the natural repugnance wliich all must 
feel towards tliis plan, it has generally been postponed until 
the patient has been too exhausted to rally. If, tlierefore, 
it is done at all, it should be before prostration lias ad- 
vanced so far as to render the operation useless. In tliese 
cases the obvious indication is, to lessen the tension of the ute- 
rus at once, and therefore the membranes should be punctured 
by the uterine sound, so as to let the liquor amnii drain away, 
which will of itself be probably sufficient to accomplish the 
desired effect. Ifc^.is almost needless to add, that no one 
would be justified in resorting to this expedient without 
having his opinion fortified by consultation with a fellow- 
practitioner. 

Other disorders of the digestive system may give rise to 
considerable discomfort, but not to the serious peril at- 
. tending obstinate vomiting. Amongst them are loss of 
appetite, a<4di^y and heartburn, flatulent distension, and 
a capricious' appetite which assumes the form of 
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longing for strange and even disgusting articles of diet. 
Associated with these conditions there is generally derange- 
ment of the whole intestinal tract, indicated by furred tongue 
and sluggisJi bowels, and they are best treated by remedies 
calcidated to restore a healthy condition of the digestive 
organs, such as a light easily digested diet, mineral acids, 
vegetable bitters, occasional aperients, bismuth and soda, and 
pepsine. The indications for treatment are not different 
from those which accompany the same symptoms in the non- 
pregnant state. 

Diarrhoea is an occasional accompaniment of pregnancy, Diarrhoia. 
oft(m depending on errors of diet. When excessive and con- 
tinuous it has a decided tendency to induce uterine contrac- 
tions, and I have frequently observed premature labour to 
follow a sharp attack of diarrhoea. It should, therefore, 
not be neglected; and, if at all excessive, should be checked 
by tlie usual means, such as chalk mixture with aromatic 
confection, and small doses of laudanum or chlorodyne. The 
possibility of apparent diarrhoea being associated with actual 
constipation, the fluid matter finding its way past the solid 
raaterialfs blocking up the intestines, should be borne in 
mind. 

Constipation is much more common, and is indeed a very Oonstipa- 
general accompaniment of pregnancy, even in women who do 
not suffer from it at other times. It partly depends, no 
doubt, on the mechanical interference of the gravid uterus 
with the proper movements of the intestines, and partly on 
defective innervation of the bowels resulting from the altered 
state of the blood. The first indication will be to remedy this 
defect by appropriate diet, such as fresh fruits, brown bread, 
oatmeal porridge, &c. Some medicinal treatment will also 
he necessary, and, in selecting the drugs to be used, care 
sliould be taken to choose such as are mild and unirritating 
in their action, and tend to improve the tone of the muscular 
coats of the intestine. A small quantity of aperient mineral 
water in the early morning, especially the FrederickshaUe or 
Piiljna water, often answers very well ; or an occasional dose 
of the confection of sulphur ; or a pill containing three or 
four grains of the extract Of colocynth, with a quarter of a 
grain of tlie extract of nux vomica, and a grain of extract 
of hyoscyamus at bed time. The tendency to constipation is 
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also sometimes effectually combated by administering, twice 
daily, a pill containing a couple of grains of the inspissated ox 
gall, with a quarter of a grain of extract of belladonna, with- 
out ordering any direct aperient. Enemata of soap and 
water are often very, useful, and have the advantage of 
not disturbing the digestion. In tlie latter months of preg- 
nancy, especially in* the few weeks preceding delivery, the 
irritation produced by the collection of hardened feces in 
the bowel is a not unfrequent cause of the annoying false 
pains which then so commonly trouble the patient. In order 
to relieve them, it will be necessary to empty the bowels 
thoroughly by an aperient, such as a good dose of castor oil, 
to which fifteen or twenty minims of laudanum may be ad- 
vantageously added. Should the rectum become loaded with 
scybalous masses, it may be necessary to break down and Re- 
move them by mechanical means, provided we are unable to 
effect this by copious enemata. 

The loaded state of the rectum so common in pregnancy, 
combined with the mechanical effect of the pressure of the 
gravid uterus on the hemorrhoidal veins, often produces very 
troublesome symptoms from piles. In such cases a regular 
and gentle evacuation of the bowels should be secured 
daily, so as to lessen as much as possible the congestion 
of the veins. Any of the aperients already mentioned, es- 
pecially the sulphur electuary, may be used. Dr. P^ordyce 
llarker' insists that, contrary to the usual impression, one of 
the best remedies for this purpose is a pill containing a grain 
or a grain and a half of powdered aloes, with a quarter of 
a grain of extract of nux vomica, and that castor oil is dis- 
tinctly prejudicial, and apt to increase the symptoms. I 
have certainly found it answer well in several cases. When 
the piles are tender and swollen, they should be freely covered 
with an ointment; :con3isting of four grains of muriate of 
morphia to an ounce of simple ointment, or with the Ung. 
Gall a) c. opio' <)f the Pharmacopoeia ; and, if protruded, an 
attempt should be made to push them gently above the 
sphincter, by which they are often unduly constricted. 
Ueliel* may also be obtained by frequent hot fomentations, 
an,d sometimes, when the piles are much swollen, it will be 


> The Puci'peral Diseases, p. 33. 
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found useful io puncture them, so as to lessen the congestion, 
before any attempt at reduction is made. 

A profuse discharge from the salivary glands is an oc- 
casional distressing accompaniment of pregnancy. It is 
generally confined to the early months, and is not excessive 
in amount. Occasionally, Iiowever, it continues during the 
whole period of gestation, and resists •all treatment, only 
ceasing ^Yhen delivery is over. Under such circumstances 
the discharge of saliva is sometimes enormous, amounting 
to several quarts a day, and the distress and annoyance to 
the patient are very great. In one case under my care 
the saliva poured from the mouth all day long, and for 
several months the patient sat with a basin constantly by 
lier side, incessantly emptying her mouth, until she was 
reduced into a condition giving rise to really serious anxiety. 
This profuse salivation is, no doubt, a purely nervous dis- 
order, and not readily under the influence of remedies. As- 
tringent gargles, containing tannin and chlorate of potass, 
frequent sucking of ice, or of tannin lozenges, inhalation of 
turpentine and creosote, counter-irritation over the salivary 
glands by blisters or iodine, opium inteirnally, may all be 
tried in turn, but none of them can be depended on with any 
degree of confidence. 

Severe dental neuralgia is also a frequent accompani- 
ment of pregnancy, especially in the early months. WJien 
purely neuralgic, (luinine in tolerably large doses is the 
best remedy at our disposal ; but not unfrequently, it de- 
pends on actual caries of the teeth, and attention should 
always be paid to the condition of the teeth wlien facial 
neuralgia exists. There is no doubt that pregnancy 'predis- 
poses to caries, and the observation of this fact has given rise 
to the old proverb, ^ for every child a tooth.’ Mr. Oakley Coles, 
in an interesting paper ' on the condition of the mouth and 
teetja during pregnancy, refers the prevalence of caries to the 
co-existence of acid dyspepsia, causing acidity of the oral se- 
cretions. There is much unreasonable dread amongst prac- 
titiemers as to interfering with the teeth during pregnancy, 
and some recommend that all operations, even stopping, 
should be postponed until after deliveiy. It seems to me 
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certain that the siiiFering of severe toothaclie is likely to 
give rise to far more severe irritation than the operation 
required for its relief, and I have frequently seen badly 
decayed teeth extracted during pregnancy, and with only a 
beneficial result. 

Amongst the derangements of the respiratory organs 
produced by pregnancy, one of the most common is spas- 
modic cough, which is often excessively troublesome. Like 
many others of the sympathetic derangements accompa- 
nying gestation, this is purely nervous in character, and is 
unaccompanied by elevated temperature, quickened pulse, or 
any distinct auscultatory phenomena. In chai^acter it is 
generally spasmodic, and not unlike hooping-cough. The 
treatment must obviously be guided by the character of the 
cough. Expectorants are not likely to be of service, while 
benefit may be derived from some of the anti-spasmodic class 
of drugs, such as belladonna, hydrocyanic acid, opiates, or 
bromide of potassium. Such remedies may be tried in suc- 
cession, but will often be found to be of little value in 
arresting the cough. Dyspnoea may also be nervous in charac- 
ter, and sometimes symptoms, not unlike those of spasmodic 
asthma, are produced. Like the other sympathetic disorders, 
this, as well as nervous cough, is most frequently observed 
during the early months. There is another form of dyspnoea, 
however, not uncommonly met with, which is the mechanical 
result of the interference with the action of the diaphragm 
and lungs by the pressure of the enlarged uterus. Hence this 
is most generally troublesome in the latter months, and con- 
tinues lanrelieved until delivery, or until the sinking of the 
uterine tumour which immediately precedes it. Beyond 
taking care that the pressure is not increased liy tight lacing, 
or injudicious arrangement of the clothes, there is little that 
can be done to relfeve this form of breathlessness. 

Palpitation^ like dyspnoea, may be due either to sym- 
pathetic disturbance, or to mechanical interference with 
the proper action of the heart. When occurring in weakly 
women it may be referred to the functional derangements 
which accompany the chlorotic condition of the blood often 
associated with pregnancy, and is then best remedied by a 
general tonie regiipen, and the administration of ferruginous 
|Mt(ip2vatir,ii8, A.t other times anti-spasmodic remedies may 
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he inclieatod, hut it is seldom suflicieutly serious to call for 
much special treatment. 

Attacks of fainting are not rare, especially in delicate Syncope, 
women of highly-developed nervous temperaments, and are 
perhaps most common at or about the period of quicken- 
ing, althougli sometimes lasting through the whole preg- 
nancy. In most cases these attacks «annot be classed as 
cardiac, but are more probably nervous in character, and they 
are rarely associated with complete abolition of consciousness. 

TJiey rather, therefore, resemble the condition described by the 
older authors as lypothem^a. The patient lies in a semi-uncon- 
scious condition with a feeble pulse and widely-dilated pupils, 
and this state lasts for varying periods, from a few minutes to 
half an liour or more. In one very troublesome case under my 
care, they often recurred as fretjuently as three or four times a 
day. I have observed that they rarely occur when the more 
coinnion sympathetic phenomena of pregnancy, especially 
vomiting, are present. Sometimes they terminate with the 
ordinary symptoms of hysteria, such as sobbing. The treat- 
ment should consist during the attack in the administration of 
diffusible stimulants, such as ether, sal-volatile, and valerian, 
the patient being placed in the recumbent position with the 
head low. If frequently repeated it is unadvisable to attempt 
to rally the patient by the too free administration of stimu- 
lants. In the intervals a generally tonic regimen, and the 
administration of ferruginous remedies, is indicated. If they 
recur with great frequency the daily application of the spinal 
ice-bag has proved of much service. 

In connection with disorders of the circulatory system Extreme 
may be noticed those which depend on the state of the blood 
itself. The altered condition of the blood, which has already chlorosis, 
been described as a physiological accompaniment of preg- 
nancy (p. 138), is sometimes carried to an extent which ”■ 
may fairly be called morbid ; and, either on account of the 
deficiency of blood corpuscles, or on the increase in its watery 
constituents, a state of extreme anaemia and chlorosis mfiy be 
developed. This may be sometimes carried to a very serious 
extent. Thus Gusserow ^ records five cases, in which nothing 
but excessive anaemia could be detected, all of which ended 
fatally. Generally when such anaemic symptoms hav^ been 
* ^Arch,/, Gyn» ii. 2, 1871. 
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carried to an extreme extent, the patient lias been in a 
state of chlorosis before pregnancy. The treatment must, of 
course, be calculated to improve the general n,utrition, and 
enrich the impoverished blood, and a light and easily as- 
similated diet, milk, eggs, beef-tea and animal food if it 
can be taken ; attention to the proper action of the bowels 
(generally very defective in this condition), a due amount of 
stimulants, and abundance of fresh air, will be the chief indi- 
cations in the general management of the case. Medicinally, 
ferruginous preparations will be required. Some practi- 
tioners object, apparently witliout sufficient reason, to the 
administration of this class of remedies during pregnancy, as 
liable to promote aboition. This unfounded prejudice may 
probably be traced to the supposed emmenagogue properties of 
the preparations of iron ; biit, if the general condition of the 
patient indicates the necessity of such medication, they 
may be administered without any fear on this account. Pre- 
parations of phosphorus, such as the phospliide of zinc, or 
free phosphorus in capsules, also promise favourably, and are 
well worthy of trial. 

Some of the more aggravated cases are associated with a 
considerable amount of serous effusion into the cellular tissue, 
generally limited to the lower extremities; but occa^ionally 
extending to the arms, face and neck, and even producing 
ascites and pleuritic effusion. Under tlie latter circumstances 
this complication is, of course, of great gravity, and it is said 
that after delivery the disappearance of the serous effusion may 
be accompanied by metastasis of a fatal character affecting the 
lungs or the nervous centres. ^ This form of cedema must be 
distinguished from the slight oedematous swelling of the feet 
and legs so commonly observed as a mechanical result of the 
pressure of the gravid uterus, and also from those cases "of 
oedema associated,':^ith albuminuria. The treatment must 
he directed to.the cause, while the disappearance of the effu- 
sion may be promoted by the administration of diuretic 
drinks, the occasional use of saline aperients, and rest in the 
horizontal position. , 

- The existence of albumen in the urine of pregnant woitien 
ha§f for many years attracted the attention of obstetricians, 
and it is iK)w known to be associated, in ways still imper- 
fectly understood, with many important puerperal diseases. 
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Its presence in most cases of puerperal eclampsia was long 
ago pointed out by Lever in this country, and Rayer in 
France, and its associfition with this disease gave rise to the 
theory of the dependence . oXjthe -convulsions on uraemia, 
which is still generally entertained. It has been shown of 
late years, especially by Braxton Hicks, that this association is 
by no means so universal as was supposed ; or rather that, in 
some cases, the albuminuria follows and does not precede the 
convulsions, of which it might therefore be supposed to be 
the consequence rather than the cause ; so that further in- 
vestigation as to these particular points are still required. 
Modern researches have shown that there is an intimate con- 
nection between many other affections and albuminuria ; as, 
for example, certain forms of paralysis, either of special 
nerves, as puerperal amaurosis, or of the spinal system; other 
nervous phenomena, as cephalgia and dizziness, puerperal 
mania, and possibly hemorrliage* It cannot, therefore, be 
doubted that albuminuria in the pregnant woman is liable, 
at any rate, to be associated with grave disease, although the 
present state of our knowledge does not enable us to^ define 
very distinctly its precise mode of action. 

As the presence of albumen in the urine of pregnant 
women is far from a rare phenomenon, being met with, 
according to the researches of Blot and Litzrnan, in 20 per 
cent, of pregnant women, and as, in the large majority of 
these cases, it rapidly disappears after delivery, it is obvious 
that its presence must, in a large proportion of cases, depend 
on temporary causes, and that its existence in the urine has 
not always tlie same serious importance as in the non-preg- 
nant state. Tliis is further proved by the undoubted fact 
that albumen, rapidly disappearing after delivery, is often 
found in the urine of pregnant women who go to term, and 
pass through labour without any unfavourable symptoms. 

The obvious fact that in pregnancy the vessels supplying 
the kidneys are subjected to mechanical pressure from the 
gravid uterus, and that cpyigestion of the venous circulation 
of those viscera must, therefore, necessarily exist to a greater 
or loss degree, suggests that here we may find an explanation 
of the frequent existence of albuminuria during gestation. 
This view is further strengthened by the fact that the albu- 
men rarely appears until after the fifth month, and there- 
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fore not until the literus has attained a considerable size^ 
and also that it is comparatively m(»re frequently met with 
in primiparte; in whom the resistance ^of the abdominal 
parietes, and consequent pressure, must be greater than in 
women wlio have already borne children. It is, « indeed, pro- 
bable that pressure and consequent venous congestion of the 
kidneys have an important influence in its production ; but 
there must be, m d, rule^ some other factor in operation, 
since an equal or ^ven greater amount of pressure is often 
exerted by ovarian and fibroid tumours, without any such 
consequences. 

Altered This is probably to be found in the altered condition of 

tho blood blood, which, on accountLof-the unusual call for nutritive 

suppljr .on the part of the foetus, contains, an excess of albumi- 
nous material. Hence we have two factors always at work in 
the pregnant woman, both predisposing to the escape of al- 
bumen, viz, a turgid state of the renal venous system, and 
a super-albuminous condition of the blood. But in the large 
majority of cases, although these conditions are present, 
no albuminuria exists, and they must therefore be looked 
upon as predisposing causes, to which some other is added 
before the albumen escapes from the vessels. What tliis is 
Other generally escapes our observation, but probably any condition 
prob«d>ly pi'<>diicing sudden hyperajmia of the kidneys, and giving rise 
also in to a state analagous to the first stage of Bright’s disease — 
operation. fQj. example, as sudden exposure to cold and impeded 

cutaneous action — may be sufficient to set a light to the match 
already prepared by the existence of pregnancy. In addition 
to these temporary causes it must not be forgotten that preg- 
nancy may supervene in a patient already suSeririg from 
Bright’s disease, when of course the albumen will existin the 
urine from the commencement of gestation. ^ ‘0%*^ 

The eflfectfl The various disea^s associated with the presen<^f albu- 
perKlu- in the urine will require sfeparate consideration. Some of 
minuiia. these, especially "puerperal eclampsia, are amongst the most 
dangerous complic’at&ns of pregnancy. Others, such as 
paralysis, cephalgia, dizziness, may also be of coDsider|ible 
gravity. The precise mode of their production^ and whether 
they can lie traced, as is generally believed, to the retention 
urinary elenjgnts in tho blood, either urea or free 
of ammonia produced by its decomposition, or 
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■wliether the tv;o are oniy common results of some undeter- 
mined cause, must also be considered when we come to discuss 
puerperal conviilsions. Whatever view may ultimately be 
taken on these points, it is sufficiently obvious that the 
existence of albuminuria in a pregnant woman must con- 
stantly be a source of much anxiety, and must induce us to 
look forward with considerable ^prehension to the termi- 
nation of the case. ' 

We are scarcely in possession of a sufficiently large num- Prognobis. 
her of observations to justify any very accurate conclusions as 
to the risk attending albuminuria during pregnancy, but it is 
certainly by no means slight. One source of danger is 
that the morbid state of the kidneys may become perma- 
nent, and may lead to the establishment of distinct Bright’s 
disease after the pregnancy is over. Goubeyre estimated 
that 49 per cent, of primiparse who have albuminuria, and 
who escape eclampsia, die from morbid conditions traceable 
to the albuminuria. This conclusion is probably much 
exaggerated, but if it even approximates to the truth, the 
danger must be very great. 

Besides the ultimate risk to the m^other, the existence Tondmcy 
of albuminuria strongly predisposes to abortion, no doubt abortion 
on account of the imperfect nutrition of the foetus by blood 
impoverished by the drain of albuminous materials through 
the kidneys. This fact has been observed by many writers. 

A good illustration of it is given by Tanner,* who states 
that four out of seven women he attended suffering from 
Bright’s disease during pregnancy, aborted, one of them 
three times in succession. 

The symptoms accompanying albuminuria in pregnancy Symptoms, 
are by Jio means uniform or constantly present. That which 
mortifeSlu^tly causes suspi(d6n is the existence of anasarca, 
not only tS^mdematous swelling of the lower limbs which is 
so common a consequence of the pressure of the gravid 
uterus, but also of the face and upper extremities. Any 
degree of puffihess or infiltration about the face, or any 
oedemj about the hands or arms, should always give rise to ^ 
suspicion, and lead to a careful examination of . the urine. 
Sometimes this is carried to an exaggerated degree, so that 
there is anasarca of the whble body. 

> 'Signs and Diseases of Pregna^icy, p. 42S, 
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Anomillous nervous symptoms, such as headache, tran- 
sient dizziness or dimness of vision, spf)ts before the eyes, iniv 
bility to see objects distinctly, sickness in women not at 
other times suffering from sympathetic nausea, sleeplessness, 
irritability of temper, are also often mot with, sometimes 
to a slight degree, at others very strongly developed, and 
should always aroule suspicion. Indeed, knowing as wo do 
that many morbid states. may be associated with albuminuria, 
we should make a point of carefully examining the urine of 
all patients in whom any unusual morbid phenomena show 
themselves during pi-egnancy. 

The condition of the urine varies considerably, but it is 
generally scanty and highly coloured, and, in addition to 
the albumen, especially in cases in which the albuminuria 
has existed for some time, we may find epitlielium cells, tube 
casts, and occasionally blood corpuscles. 

The treatment must be based on whg,t has been said as to 
the causes of the albuminuria. ■ Of course it is out of our 
power to remove the pressure of the gravid uterus, except by 
inducing labour ; but its effects may at least be lessened by 
remedies tending to promote an increased secretion of urine, 
and thus diminishing the congestion of the renal vessels. 
The administration of saline diuretics, such as the acetate 
of potasli, or bi tartrate of potash, the latter being given 
in the form of the well-known imperial drink, will best 
answer this indication. The action of the bowels may be 
solicited by purgatives producing watery motions, such as 
occasional doses of the compound jalap powder. Dry cupping 
over the loins, frequently repeated, has a beneficial effect in 
lessening the renal hypersemia. The action of the skin should 
also be favoured by the use of the vapour bath, and with 
this view the Turkish bath may be employed with great be- 
nefit and perfect safety. The next indication is to improve 
the condition of the blood by appropriate diet and medi- 
cation. The tincture of the perchloride of iron is the best 
medicine for the purpose, and it may be advantageously cona- 
bined with small doses of tincture of digitalis, which ^cts as 
an, excellent diuretic. 

Finally, in obstinate cases we shall have to consider the 
advisiibiiiiy of removing the cause by the induction of pre- 
mature labour. The propriety of this procedure in the 
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albuminuria of pregnancy has of late years been much dis- ^luostion 
cussed, and I believe that, having in view the undoubted i*ng*iabour. 
risks which attend this complication, tlie operation is 
unquestionably indicated, and is perfectly justifiable, in 
all cases attended with symptoms of gravity. It is not 
easy to lay down any definite rules to guide our decision ; 
but I should not hesitate to adopt this resource in all cases 
in which the amount of albumen is considerable and progress- 
ively increasing, in which treatment has failed to lessen 
the amount; and, above all, in every case attended with 
threatening symptoms, such as severe headache, dizziness, or 
loss of sight. The risks of the operation are infinitesimal com- 
pared to those which the patient would run in the event 
of puerperal convulsions supervening, or chronic Bright’s 
disease becoming established. As the operation is seldom 
likely to be indicated until the child has reached a viable 
age, and as the albuminuria places the child’s life in danger, 
we are quite justified' in considering the mother’s safety alone 
in determining on its performance. 
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CHAPTER VIII. 

' DISEASES OF PllEONANCY (CONTINUED). 

There are many disorders of the nervous system met with 
(luring the course of pregnancy. Among the most common 
are morbid irritability of temper, or a state of mental 
despondency and dread of the results of the labour, some- 
times amounting almost to insanity, or even progressing 
to actual mania. These are but exaggerations of the higlily 
susceptible state of tlie nervous system generally associated 
v?itb gestation. Want of sleep is not uncommon, and, if 
carried to any great extent, may produce serious trouble 
from the condition of irritability and exhaustion it produces. 
In such cases we should endeavour to lessen the excitable 
state of the nerves resulting in insomnia, by insisting on the 
avoidance of late hours, over-much ^ciety, exciting amuse- 
ments, and the like; while it may be essential to promote 
sleep by the ad ministrati «on of sedatives, none answering so 
Well as the chloral hydrate, in combination with large doses 
of the bromide of potassium, whicli greatly intensifies its 
hypnotic effects. 

Severe headaches and various intense neuralgice are com- 
mon. Amongst the latter the most frequently met with are 
pain in the breasts, due to the intimate sympathetic con- 
nection of the , mammae with the gravid uterus ; and intense 
intercostal neihr&lgia, which a careless observer might mis- 
take for pleuritic or inflammatory pain. The thermometer, 
by showing that, there is no elevation of temperature, would 
prevent such a mistake. Neuralgic affections of the uterus 
itself, or severe pains in the groins or thighs, the lattei' being 
probably tlie mechanical results of dragging on the attaeli- 
inentsof the abdominal muscles, are also fai* from uncommon. 
In the tft^atment of such neuralgic affections attention to the 
state of the general health, and large doses of quinine and 
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ferruginous preparations wherever there is much debility, will * 
be indicated. Locally sedative applications, such as bella- 
donna and chloroform liniments ; friction with aconite oint- 
ment when the pain is limited to a small space ; and, in the 
worst cases, the subcutaneous injection of morphia will be 
called for. Those pains, which apparently depend on me- 
chanical causes, may often be best relieved by lessening the 
traction on the muscles, by wearing a well-made elastic belt 
to support the uterus. 

Among the most interesting of the nervous affections Pn-ralyBis 
are various paralytic affections. Almost all varieties of on^preg”*^ 
paralysis have been observed, such as paraplegia, hemiple- nauL-j. 
gia (complete or incomplete), facial paralysis, and paralysis 
of the nerves of special sense, giving rise to amaurosis, deaf- 
ness, and loss of the sense of taste. Churchill records twenty- 
two cases of paralysis during pregnancy, collected by him 
from various sources. A large number hav6 also been brought 
together by Imbert Gourl>eyre,’ in an interesting memoir 
on tlie subject, and other cases are recorded by Fordyce 
Jiarkor, Hcllft, Joulin, and otlier authors; so that there can 
be no doubt of the fact that paralytic affections are compara- 
tively common during gestation. In the large proportion of Oencnilly 
tJie cases recorded the paralyses have been associated with 
albuminuria, and are doubtless ursemic in origin. Thus in minuria. 
nineteen cases, related by Gourbeyre, albuminuria was pre- 
sent ill all. The dependency of the paralysis on a transient 
cause, explains the fact that in the large majority of these 
cases the paralysis was not permanent, but disappeared shortly 
after labour. In every case of paralysis, whatever be its In such 
nature, special attention should be directed to the state of 
the urine, and, should it be found to be albuminous, labour bo 

should be at once induced. This is clearly the proper course ducod.*' ” " 
to pursue, and we should certainly not be justified in running 
the risk that nuist attend the progress of a case in which so 
formidable a symptom has already developed itself. When 
the cause has been removed, the effect will also gene- 
rally iJfpidly disappear, and the prognosis is therefore, on the 
whole, favourable. Should the paralysis continue after deli- 
very, the treatment must be such as we would adopt in the 
non-pregnant state ; and small doses of strychnia, along with 
» ^Um, de trUcad de Mid. 1801. 
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faradisation of the affected limbs, would be the best remedy 
at our disposal. 

There are, however, unquestionably some cases of puer- 
peral paralysis which are not urieinic in their origin, and the 
nature of which is somewhat obscure. Hemiplegia may 
doubtless be occasioned by cerebral liemorrhage, as in the 
noil-pregnant state. Other organic causes of paralysis, such 
as cerebral congestion, or embolism, rnay, now and again, 
be met with during pregnancy, hut cases of this kind must 
b(^ of comparative rarity. Otlier cases are functional in 
tlicir origin. Tamier relates a case of hemiplegia which he 
could only refer to extreme anoomia. Some, again, may 
be hysterical. Parajdegia is apparently more frequently 
unconnected with albuminuria than the other forms of 
paralysis; and it may either depend on pressure of the 
gravid uterus on the nerves as they pass through the pel- 
vis. or on reflex action, as is sometimes observed in con- 
nection with uterine disease. When, in such cases, the ab- 
sence of albuminuria is ascertained by frequent examination 
of the urine, there is obviously not the same risk to the 
patient as in cases depending on ur®mia, and tliorefore it 
may be justifiable to allow pregnancy to go on to t^rm, 
trusting to subsequent general treatment to remove the para- 
ly(,ic symptoms. As the loss of power here depends on a 
transient cause, a favourable prognosis is quite justifiable. 

Chorea is not imfrequently observed, and forms a serious 
complication. It is generally met with in young women of 
delicate health and in the first pregnancy. In a large pro- 
portion of the cases the patient has already suffered from the 
disease before marriage. On the occurrence of pregnancy, 
however, the disposition to the disease again becomes evoked, 
and choreic movements are re-established. This fact may 
he explained partly by the susceptible state of the nervous 
system, partly by the impoverished condition of the blood. 

That chorea is a dangerous complication of pregnancy is 
apparent by the fact that out of fifty-six cases collected l)y 
Hr. Barnes,^ in an excellent paper on the subject, no Wss tlian 
seventeen, or one in three, proved fatal. Nor is it danger to 
life alone that is to be feared, for it appears certain tliat the 
chorea is luot# apt to leave permanent mental disturbance, 

* Ohst, Trans, vol. x. 
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when it occurs during pregnancy, than at other times. It has 
also an unquestionable tendency to bring on abortion or pre- 
mature labour, and in most cases the life of the child is 
sacrificed. 

The treatment of chorea during pregnancy does not Tr^at- 
differ from that of the disease under more ordinary cir- 
cumstances ; and our chief reliance will te placed on such 
drugs as the liquor arsenicalis, bromide of potassium, and on 
various preparations of iron. In the severer form of the 
disease, however, the incessant movements, and the weariness 
and loss of sleep, may very seriously imperil the life of tlie 
patient, and more prompt and radical measures will be 
indicated. If, in spite of our remedies, the paroxsysms go 
on increasing in severity, and the patient’s strength appears 
to be exhausted, our only resource is to remove the most evi- 
dent cause by inducing labour. Generally the symptoms 
lessen and disappear soon after this is done. There can be 
no question that the operation is perfectly justifiable, and 
may even be essential under such circumstances. It should 
be borne in mind that the , chorea often recurs in a subsequent 
pregnancy, and extra care should then always be taken to 
prevent its development. 

Disorders of the urinary organs are of frequent occur- Disorders 
rence. Ketention of urine may be met with, and this is 
often the result of a retroverted condition of the gravid op^ranfi. 
uterus- The treatment, therefore, must then be directed 
to the removal of the cause. This subject will be more 
particularly considered when we come to discuss that form 
of displacement (p, 237); but we may here point out that 
retention of urine, if long continued, may not only lead to 
much distress, but to actual disease of the coats of the 
bladder. Several cases have been recorded in which cystitis, 
resulting from urinary retention in pregnancy, eventually 
caused the exfoliation of the entire mucous membrane of the 
bladder,^ which was cast oflF, sometimes entire, sometimes in 
shreds, and occasionally with portions of the muscular coat 
attachod to it. The possibility of this formidable accident 
should teach us to be careful not to allow any undue 
retention of urine, but, by a timely use of the catheter, to 

* Brit. Med. Jour. Juno, July, and Oct. i87D 
Obit. 'Vrans. vol. xi 
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relieve the symptoms ; while we, at the same time, endeavour 
to remove tlie cause. 

Irritability of the bladder is of frequent occurrence. 
In the early months it seems to be the consequence ot 
syiiipatlietic . irritation of the neck of the bladder, com- 
bined with pressure^ while in the later months it is, probably, 
solely produced by mechanical causes. When severe it leads to 
much distress, the patient’s rest being broken and disturbed 
by incessant calls to micturate, and the suffering induced may 
produce serious constitutional disturbances. I liave else*- 
where pointed out.^ that irritability of the bladder in the 
latter months of pregnancy is frequently associated with 
an abnormal position of the foetus, which is placed trans- 
versely or obliquely. The result is either that undue pres- 
sure is applied to the bladder, or that it is drawn out of 
its proper position. The abnormal position of the Icetus 
can readily be detected by palpation, and as readily altered 
by external manipulation. In some of the cases I have 
recorded, altering the position of the foetus was immediately 
followed by relief; the symptoms recurring after a time, wlien 
the feetus had again assumed an oblique position. 8boidd 
the foetus frequently become displaced, ah endeavour may be 
made to ‘retain it in the longitudinal axis of the uterus by a 
proper adaptation of bandages or pads. In cases not refer- 
able to this cause we should attempt to relieve the bladder 
symptoms by appropriate medication, such as small doses of 
liquor potassaj, if the urine be* very acid ; tincture of bella- 
donna ; the decoction of triticum repens, an old but very 
serviceable remedy ; and vaginal sedative pessaries containing 
morphia or atropine. 

Whmen who have borne many children are often troubled 
with incontinence of urine during pregnancy, the water 
diibbling away on the slightest movement. Through this 
much irritation of tlje ^ skin surrounding the genitals is pro- 
duced^ attended with troublesome excoriations and eruptions. 
Kelief may be ^rtially obtained by lessening the pressure on 
the bladder by an abdominal belt, while the skin is protected 
by applications of simple ointment or glycerine. 

Dr. Tyler Smith has directed attention to a phosphatic 
jondition of the urine ocemring in delicate women, whose 
* Ohd. Trans, vol. xiii. 
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constitutions are severely tried by gestation. This condition ^ 
can easily be altered by rest, nutritious diet, and a course of 
restorative medicines, such as steel, mineral acids, and the 
like. 

A profuse whitisli leucorrhoeal discharge is very common Leucorr- 
during pregnancy, especially in its latter half. The dis- 
charge frequently alarms the patient,* but, unless it is 
attended with disagreeable symptoms, it does not call for 
special treatment. When at all excessive, however, it may 
lead to much irritation of the vagina and external generative 
organs. The labia may become excoriated and covered with 
small aphthous vesicles, and the whole vulva may bo hot, 
swollen, and tender. Warty growths, similar in appearance 
to syphilitic condylomata, are occasionally developed in 
pregnant women, unconnected with any specific taint, and 
associated with the presence of an irritating leucorrhccal 
discharge. According to Thibi^rge,' these resist local ap- 
plications, such as sulphate of copper or nitrate of silver, 
but spontaneously disappear after delivery. Inasmuch as Trojit- 
the leucorrhoeal discharge is dependent on the congested 
condition of the generative organs accompanying preg- 
nancy, we can hope to do little more than alleviate it. 

In the severer forms, as has been pointed out by Henry 
Bennett, the cervix will be found to be abraded or covered 
with granular erosion, and it may be, /from time to time, 
cautiously touched with the nitrate of silver, or a solution of 
carbolic acid. Generally speaking, we must content our- 
selves with recommending the patient to wash the vagina 
out gently witli diluted Condy’s fluid; or with a solution of the 
sulpho-carbolate of zinc, of the strength of fplir.. grains to 
the ounce of water ; or with plain tepid water. For obvious 
rea'Sons frequent and strong vaginal douches are to be avoided, 
but a daily gentle injection, for the purpose of ablution, 
can do no harm. 

A very distressing pruritus of the vulva is frequently Pruritus, 
met with along with leucorrhoea, especially when the dis- 
charge is of an acrid cliaracter, which in some cases leads 
to intense and protracted suffering, forcing the patient to 
resort to incessant friction of the parts. Pruritus, however, it may 
may exist without Icucorrhcea, being apparently sometimes 
' Arch, Gen, Mid, 18»)6. 
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of a neuralgic character, at others associated witli aphthous 
patches on the mucous membrane, ascarides iu the rectum, 
or pediciili in the hairs of the mons veneris and labia. Cases 
are even recorded in whicli the pruritic irritation extended 
over the whole body. The treatment is difiBcult and un- 
satisfactory. Various sedative applications may be tried, 
such as weak solutions of Goulard's lotion ; or a lotion com- 
posed of an ounce of the solution of the muriate of morphia, 
with a drachm and a half of hydrocyanic acid, in six ounces of 
water ; or one formed by mixing one part of chloroform with 
six of almond oil. A very useful form of medication consists 
in the insertion into the vagina of a pledget of cotton wool, 
soaked in equal parts of the glycerine of borax . and sulphu- 
rous acid. This may be inserted at bed time, and with- 
drawn in the morning by means of a string attached to it. 
In the more obstinate cases, the solid nitrate of silver may be 
lightly brushed over the vulva; or, as recommended by 
Tarnier, a solution of bichloride of mercury, of about tlie 
strength of two grs. to the ounce, may be applied night and 
morning. The state of the digestive organs should always 
be attended to, and aperient mineral water may be usefully 
administered. When the pruritus extends beyond the vulva, 
or even in severe local cases, large doses of bromide of 
potassium may perhaps be useful in lessening the general 
hyperassthetic state of the nerves. 

Wome of the disorders of pregnancy are the direct results 
of the mechanical pressure of the gravid uterus. The most 
common of these are oedema and a varicose state of the veins 
of the lower extremities, or even of the vulva itself. The 
former is of little consequence, provided we have assured 
ourselves that it is really the result of pressure, and not of 
albiiminaria, and it can generally be relieved by rest in the 
horizontal position. A varicose state of the veins of the 
lower limbs is very common, especially in multiparae, in 
whom it is apt to continue after delivery. Occasiouallj the 
veins of the ,vulva, and even of the vagina itself, are also 
enlarged and varicose, producing considerable swelling#of the 
external genitals. Best in the recumbent position, and the 
use of an abdominal belt, so as to take the pressure otf the 
veins as much as possible, are all that can be done to relieve 
this troublesome complication.. If the veins of the legs are 
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much swollen, some benefit may be derived from an elastic • 
stocking or a carefully applied bandage. 

Serious and even fatal consequences have followed the Occasional 
accidental laceration of the swollen veins. Wlien laceration 
occurs during or immediately after delivery — a not uncommon from lace- 
result of the pressure of the head — it gives rise to the 
formation of a vaginal thrombus. It has occasionally hap- 
pened from an accidental injury during pregnancy, as in 
the cases recorded by Simpson, in which death followed a 
kick on the pudenda, producing laceration of a varicose 
vein, or in the one mentioned by Tarnier, where the pa- 
tient fell on the edge of a chair. Severe hemorrhage has 
followed the accidental rupture of a vein in the leg. Tlie 
only satisfactory treatment is pressure, applied directly to 
the bleeding parts by means of the finger, or by compresses 
saturated in a solution of the perehloride of iron. The 
treatment of vaginal thrombus following labour must be Trofit- 
elscwhere considered. Occasionally the varicose veins in- 
flame, become very tender and painful, and coagula form 
in their canals. In such cases absolute rest should be in- 
sisted on, while sedative lotions, such as the chloroform 
and belladonna liniments, should be applied to telieve the 
pain. 

Certain displacements of the gravid uterus are met with, 
which may give rise to symptoms of great gravity. 

Prolapse, which is rare, is almost always the result of Dispi? 
pregnancy occurring in a uterus which had been previously 
more or less procident. Under such circumstances the in- Htems. 
creasing weiglit of the uterus will at first necessarily augment 
the previously existing tendency to protrusion of the womb, uterus, 
which may come to be partially or entirely beyond the vulva. 

Inl^he great majority of cases, however, as pregnancy advances, 
the prolapsus cures itself, for at or about the fourth or fifth 
mouth the uterus will rise above the pelvic brim. It has 
been said, however, that, in some cases of complete proci- 
dentia, pregnancy has gone on even to term, with the uterus 
lying^ntirely outside the vulva. Most probably these cases 
were imperfectly observed, the greater part of the uterus being 
in reality above the pelvic brim, a portion only of its lower 
segment protruding externally ; or, as has sometimes been 
the case, the protruding portion has been an old standing 
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hypertrophic elonjjation of tiic cervix, the internal os 
uteri and fundus being normally situated. Should a pro- 
lapsed uterus not rise into the abdominal cavity as preg- 
nancy advances, serious symptoms will be apt to develop 
themselves; for, unless the pelvis be unusually capacious, the 
enlarging uterus will get jammed within its bony walls, 
the rectum and urethra will be pressed upon, defecation 
and micturition will be consequently impeded, and severe 
pain and much irritation will result. In all probability 
such a state of things would lead to abortion. The possi- 
bility of these consequences should, therefore, teach us to 
be careful in the management of every case of prolapsus, 
however slight, in which pregnancy occurs. The most 
al)solute rest, in the horizontal position, should be insisted 
oil ; while the uterus should be supported in the pelvis by 
a full-sized Hodge’s pessary, which should be worn until at 
least the sixth month, when the uterus would be fully within 
the abdominal cavity. After delivery, very prolonged rest 
should be insisted on, in the hope that the process of involution 
may be accompanied by a cure of the prolapse. There can be 
no doubt that pregnancy carried to term alfords an opportunity 
of curing even old-standing displacements, whicli should not 
be neglected. 

Anteversion of the gravi<l uterus seldom produces symp- 
toms of consequence. In all probability it is common 
enough when pregnancy occurs in a uterus which is more 
than usually anteverted, or is anteflexed. Under such cir- 
cumstances, there is not the same risk of incarceration in the 
pelvic cavity as in cases in which pregnancy exists in a 
retroflexed uterus, for, as the uterus increases in size, it rises 
without difficulty into the abdominal cavity. In the early 
months the pressure of the fundus on the bladder may ac- 
count for the irritability of that viscus then so commonly 
observed. It will be remembered that Dr. Grraily Hewitt 
attributes great importance to this condition as explaining 
the sickness of pregnancy — a theory, however, which has not 
met with general acceptation. ^ 

Extreme anteversion of the uterus, at an a(^nced period 
of pregnancy, is sometimes observed in miMiparsB with 
lax abdominal t walls, occasionally to such an extent 
tiiat tlie uterus falls completely forwards and downwards, 
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ao that tlie fumlus is almost on a level with the patient's 
knees. This form of pendulous beJly may be associated 
with a separation of the recti muscles, between which 
the womb forms a ventral hernia, covered only by the 
cutaneous, textures. When labour comes on this variety 
of displacement may give rise to trouble by destroying the 
proper relation of the uterine and pelviS axes. Tlie treat- 
ment is purely mechanical, keeping the patient lying on her 
back as much as possible, and supporting the pendulous 
abdomen by a properly adjusted bandage. A similar forward 
displacement is observed in cases of pelvic deformity, and 
in the worst forms; in rachitic and dwarfed women, it 
exists to a very exaggerated degree. 

The most important of the displacements, in consequence Ketrover- 
of its occasional very serious results, is retroversion of the 
gnivid uterus. It was formerly generally believed that this 
was most commonly produced by so me accid ent, such as a 
fall, which mechanically dislocated a uterus previously in a 
normal position. Undue distension of the bladder was also 
considered to have an important "influence in its production, 
by pressing the uterus backwards and downwards. 

It is now almost universally admitfed that, although the Its causes, 
above-named causes may possibly sometimes produce it, in the 
very large proportion of cases it depends on pregnancy having 
occurred in a uterus previously retro verted or retroflexed. 

The merit of pointing out this fact unquestionably belongs 
to the late Dr. Tyler Smith, and further observations have 
full}’^ corroborfited the correctness of his views. 

In the large majority of cases in which pregnancy occurs in 
a uterus so displaced, as the womb enlarges, it straightens it- 
self, and rises into the abdominal cavity, without giving any 
particular trouble ; or, as not imfrequently liappens, tlic 
abnormal shape of tlio organ interferes so much with its 
enlargement as to produce abortion. Sometimes, how- 
ever, the uterus increases without leaving the pelvis until 
the third or fourth month, when it can no longer be re- 
tained in the pelvic cavity without inconvenience. It then 
presses on urethra .and rectum, and eventually becomes 
completely i^arcerated within the rigid walls of the bony 
pelvis, giving rise to characteristic symptoms. 

The first sign which attracts attention is generally some .Symptoins. 
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^trouble connected with micturition, in consequence of pres* 
sure on the urethra. On examination, the bladder will often 
be found to be enormously distended, forming a large, fluctu- 
ating, abdominal tiimour, which the patient has lost all 
power of emptying. Frequently small quantities of urine 
dribble away, leading the woman to believe that she has 
passed water, and tlliis the distension is often overlooked. 
Sometimes the obstruction to the discharge of urine is so 
great as to lead to dropsical effusion into the cellular tissue of 
the arms and legs. This was very well marked in one of my 
cases, and disappeared rapidly after the bladder had been 
emptied. Difficulty in defecation, tenesmus, obstinate con- 
stipation, and' inability to empty the bowels, become es- 
tablished about the same time. These symptoms increase, 
accompanied by some pelvic pain and a sense of weiglit and 
bearing down, unfll at last the patient applies for advice, and 
the true nature of the case is detected. When the retroversion 
occurs suddenly, all these symptoms develop with great 
rapidity, and are sometimes very serious from the first. 

The farther progress is various. Sometimes, after the uterus 
has been incarcerated in the pelvis for more or less time, 
it may spontaneously rise into the abdominal cavity, when 
all threatening symptoms will disappear. So happy a ter- 
mination is quite exceptional, and if the practitioner sliould 
not interfere and effect reposition of the organ, serious 
and even fatal consequences may ensue, unless spontaneous 
abortion comes on. 

The extreme distension of the bladder, and the impossi- 
bility of relieving it, may lead to laceration of its coats, 
and fatal peritonitis; or the retention of urine may pro- 
duce cystitis, with exfoliation of the coats of the bladder ; 
or, as more commonly happens, retention of iirinary elements 
may take place, and death occur witli all the symptoms of 
unemic poisoning. At other times the impacted uterus 
. becomes congested aud inflamed, and eventually sloughs, its 
i contents, if the patient survives, being discharged by fistu- 
j Ions communications into the rectum and vagina. It,^ need 
hardly be said that such terminations are onl^possiblo in 
cases winch have been grossly mismanaged, or nature of 
winch has not been detected till a late period. ^ 

Th(i diagnosis is not difficult. On making a vaginal 
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examination, the tinker impinges on a snioutJi rounded elastic 
swelling, filling up tlie lower pj3li*t of llie pelvis, and stretch- 
ing and depressing the posterior vaginal wall, which occa- 
sionally protrudes beyond the vulva. On passing the finger 
forwards and upwards we shall generally be able to reach 
the cervix, high up behind the pubes, gnd pressing on the 
urethral canal. In very complete retroversion' it may be 
difficult or impossible to reach the cervix at all. On ab- 
dominal examination the fundus uteri cannot be felt above 
the pelvic brim, which, as the retroversion does not give rise 
to serious symptoms until between the third and fourth 
montli, should, under natural circumstances, always be pos- 
sible. By bi-manual examination we can make out, witli 
duo care, the alternate relaxation and contraction of the 
uterine parietes characteristic of the gravid uterus, and so 
differentiate the swelling from any other in the same situa- 
tion. The accompanying phenomena of pregnancy will also 
prevent any mistake of this kind. 

In some few cases retroversion has been supposed to go 
on to term. Strictly speaking, this is impossible; h\it in 
the supposed examples, such as in the well-known case re- 
corded by Oldham, part of a retroflexed uterus remained 
in tlie pelvic cavity, while the greater part of the organ 
developed in the abdominal cavity. The uterus is, there- 
fore, divided, as it were, into two sacs ; the one, which is 
the flexed fundus, remaining in the pelvis, the other, con- 
taining the greater part of the foetus, rising above it. 
Under these circumstances, a swelling in the vagina would 
exist in combination with an abdominal tumour, and preg- 
nancy might go on to term. Considerable difficulty might 
even arise in labour, although the malposition generally 
rectifies itself before it gives rise to any serious results. 

The treatment of retroversion of the gravid uterus 
should be taken in hand as soon as possible, for every day’s 
delay involves an increase in the size of the uterus, and, 
therefore, greater difficulty in reposition. Our object is to 
restortj the natural direction of the uterus, by lifting the 
fundus aboUtg^the promontory of the sacrum. The first thing 
to be done is to relieve the patient by emptying the bladder, 
the retention of urine having probably originally called 
attention to the case. For this purpose it is essential to use 
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a long elastic male catheter of small size, as the urethra is 
too elongated and compressed to admit of the passage of the 
ordinary silver instrument. Even then it may be extremely 
difficult to introduce the catheter, and sometimes it has been 
found to be quite impossible. Under such circHmstances, pro- 
vided Reposition canpot be effected witliout it, the bladder may 
be punctured an inch ov two above the pubes by means of the 
fine needle of an aspirator, and the water drawn off. Dieii- 
lafoy’s work on aspiration proves conclusively that this may 
be done without risk, and the operation has been successfully 
performed by Scacht and others. It very rarely happens, 
however, and in long-neglected cases only, that the with- 
drawal of the urine is found to be impossible. 

The bladder being emptied, and the bowels being also 
opened, if possible, by copious enemata, we proceed to 
attempt reduction. For this purpose various procedures are 
adopted. If tlie case is not of very long standing, I am 
inclined to think that the gentlest and safest plan is tlie 
continuous pressure of a caoutchouc bag, filled with water, 
placed in the vagina. The good effects of steady and long- 
continucMi pressure of this kind were proved by Tyler Smith, 
who effected in this way the reduction of an inverted uterus 
of long .standing, and it is not difficult to understand that it 
may succeed wlien a more suddeu and violent effort fails, 
I have tried this plan successfully in two cases, a pyriform 
india-rubber bag being inserted into the vagina, and dis- 
tended as far as the patient can bear by means of a syringe. 
The water must be let out occasionally to allow the patient 
to empty the bladder, and the bag immediately refilled. 
In both my cases reposition occurred within twenty-four 
hours. Barnes haa failed with this method, but it succeeded 
so well in my cases, and is so obviously less likely to prove 
hurtful than forcible reposition with the hand, that I am 
inclined to consider it the preferable procedure, and one 
that should be tried first* Failing with the fluid pressure, 
we slvoiild endeavour to replace the uterus in the following 
way. The patient should be placed at the edge (Mf the 
bed, in tlie ordinary obstetric position, and thoroughly 
aujestherised. This is of importance, as it relaxes all the 
paits, and admits of much freer manipulation than is 
othmvise possible. One or more fingers of the left liand are 
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then inserted into tlie recUim ; if the patient is deeply 
chloroformed, it is quite possible, with due care, even to pass 
the wliole hand, and an attempt is then made to lift or push 
the fundus above the promontory of the sacrum. At the 
same time reposition is aided by drawing down the cervix 
with the lingers of the right hand p^r^vaginara. It has 
been insisted that the pressure should be made in the direc- 
tion of one or other sacro-iliac synchondrosis rather than 
directly upwards, so that the uterus may not be jammed 
against the projection of the promontory of the sacrum. 

Failing reposition through the rectum, an attempt may be 
made per vaginam, and for this some have advised the 
ujiward pressure of . the'\cj<^sed fist passed into the canal. 

Others recommend the hand and knee position as facilitating 
reposition, but this prevents the administration of chloro- 
form, which is of more assistance than any change of position 
can possibly be. Various complex instruments have betm 
invented to facilitate the operation, but they are all more or 
less dangerous, and are unlikely to succeed when manual 
pressure has failed. 

As soon as the reduction is accomplished, subsequent 
descent of the uterus should be prevented by a large-sized 
Hodge’s pessary, and the patient should be kept at rest for 
some days, the state of the bladder and bowels being particu- 
larly attended to. W lien reposition has been fairly elfeetecl, 
a relapse is unlikely to occur. 

In cases in which reduction is found to be impossil)le, our Treu- 
only resource is tlie artificial induction of abortion. Under "eSucUon” 
such circumstances this is imperatively called for. It is best js found 
effected by puncturing the membranes, the discharge of the 
lupior amnii of itself lessening the size of the uterus, and 
thus diminishing the pressure to whifch tlie neighbouring 
parts are subjected. After this reposition may be possible, 
or we may wait until the foetus is spontaneously expelled. 

It is not always easy to reach the os uteri, although we can 
generally do so with a curved uterine sound. If we cannot 
puncture the membranes, the liquor amnii may be drawn off 
through the uterine walls by means of the aspirator, inserted 
through either the rectum or vagina. The injury to the 
uterine walls thus inflicted is not likely to be hurtful, and 
tlie risk is certainly far less than leaving the case alone. 
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Naturally so extreme a measure would not be adopted until 
all the simpler means indicated have been tried and failed. 

The pregnant woman is, of course, liable to contract the 
same diseases as in the non-pregnant state, and pregnancy 
may occur in women already the subject of some constitu- 
tional disease. Therp is no doubt yet much to be learnt as to 
the influence of co-existing disease on pregnancy. It is 
certain that some diseases are but little modified by preg- 
nancy, and that others are so to a considerable extent ; and 
that the influence of the disease on the foetus varies much. 
The subject is too extensive to be entered into at any 
length, but a few words may be said as to some of the more 
important affections that a;re likely to be met with. 

The eruptive fevers have often very serious consequences, 
proportionate to the intensity of the attack. Of these 
variola has the most disastrous results, which are related in 
the writings of the older authors, but which are, fortunately, 
rarely seen in these days of vaccination. The severe and 
confluent forms of the disease are almost certainly fatal to 
both the mother and child. In the discrete form, and in 
modified small-pox after vaccination, the patient generally 
has the disease favourably, and, although abortion frequently 
results, it does not do so necessarily. 

If scarlet fever of an intense character attacks a pregnant 
woman, abortion is likely to occur, and the risks to the 
motlier are very great. The milder cases run their course 
without the production of any untoward symptoms. Sliould 
abortion occur, the well-known dangerous effect of this 
zymotic disease, after delivery will necessarily gravely influ*- 
ence tlie prognosis. Cazeaux is of opinion that pi egnant 
women are not apt to contract the disease; while Mont- 
gomery thought that the poison when absorbed during 
pregnancy might remain latent until delivery, when its cha- 
racteristic effects were produced. 

Measles, unless very severe, often runs its course without 
seriously affectijig the mother or child. I have myself seen 
several examples of this. De Tourcoing, however, states that 
out of fifteen cases the mothers aborted in seven, these being 
aU very severe attacks. Some cases are recorded in which 
the child was born with the rubeoloiis eruption upon it. 

-The pregnant woman may be attacked with any of the 
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continued fevers, and, if they are at all severe, they are apt 
to produce abortion. Out of twenty-two cases of typhoid, 
sixteen aborted, and the remaining six, who had slight 
attacks, went on to term ; out of sixty-three cases of relapsing 
fever, abortion or premature labour occurred in twenty- 
three. According to Schweden the main cause of danger 
to the foetus in continued fever is the hyper-pyrexia, especially 
when the maternal temperature reaches 104° or upwards. 
The fevers do not appear to be aggravated as regards the 
inotlier, and the same observation has been made by Ca- 
zeaux with regard to this class of disease occurring after 
delivery. 

Pneumonia seems to be specially dangerous, for of fifteen 
cases collected by GrisoUe* eleven died — a mortality im- 
mensely greater than that of the disease in general. The 
larger proportion also aborted, the children being generally 
dead, and the fatal result is probably due, as in the severe 
continued fevers, to hyper-pyrexia. The cause of tlie maternal 
mortality does not seem quite apparent, since the same danger 
does not appear to exist in severe bronchitis, or other inflam- 
matory affections. 

Contrary to the usually received opinion it appears certain 
that pregnancy has no retarding influence on co-existing 
phthisis, nor does the disease appear necessarily to advance 
with greater rapidity after delivery. Out of twenty-seven 
cases of phthisis, collected by Grisolle,* twenty-four showed 
the first symptoms of the disease after pregnancy had com- 
menced. It is tolerably certain that phthisical womfen arc 
not apt to conceive ; a fact which may probably be explained 
by the frequent co-existence, in such cases, of uterine disease, 
especially severe leucorrhoea. The entire duration of the 
phthisis seems to be shortened, as it averaged only nine and a 
half months in the twenty-seven cases collected — a fact 
which proves, at least, that pregnancy has no material influ- 
ence in arresting its progress. If we consider the tax on 
the vital powers which pregnancy naturally involves, we 
must^rtmit that this view is more physiologically probable 
than the one generally received, and apparently adopted 
without any due grounds. 

* Arch, Ghi, de Med. vol. xiii. p. 201. 

® Ibid, vol. xxii. 
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The bad effects of pregnancy on pre-existing organic 
disease of the heai*t have been especially insisted on by 
Peter,^ who refers the aggravation of the symptoms which he 
has generally observed partly to the increase of the whole 
quantity of blood circulating in the vessels, and partly to the 
physiological hypertrophy of tlie heart, both of which normally 
occur during gestalSon. 

The important influence of syphilis on the ovum is fully 
considered elsewhere. As regards the mother, its effects are 
not different from those at other times. It need only, 
therefore, be said that, whenever indications of syphilis dn a 
pregnant woman exist, the appropriate treatment should be 
at once instituted and carried on during her gestation, not 
only with the view of checking the progress of the disease, 
but in the liope of preventing or lessening the risk of abor- 
tion, or of the birth of an infected infant. So far from preg- 
nancy contra-indicating mercurial treatment, it rather is 
a reason for insisting on it more strongly. As to the precise 
medication, it is advisable to choose a form that can 
be exhibited continuously for a length of time' without 
producing serious constitutional results. Small doses of 
the bichloride of mercury, such as one-sixteenth of a grain, 
thrice daily, or of the iodide of mercury, answer this purpose 
well ; or, in the early stages of pregnancy, the mercurial 
vapour bath, or cutaneous inunction, maybe employed. 

Dr. Weber, of St. Petersburg,® has made some observa- 
tions showing the superiority of the latter methods, which Ikj 
found did not interfere with the course of pregnancy, wliile 
the contrary was the case when the mercury was administered 
by the mouth, probably, as he supposes, from disturbance of 
the digestive system it then produced. It must be borne in 
mind, however, that in married women it may somcrimc>s be 
expedient to prescribe an anti-syphilitic course without their 
knowledge of its nature, so that the cutaneous channel for 
tlie exhibition of the drug is not always feasible. 

The influence of pregnancy on epilepsy does not ap- 
pear to be as uniform as might perhaps be expectec^ In 
some cases the number and intensity of the fits have boon 
lessened, in others the disease becomes aggravated. Some 

* V Union Medicate. 

* Allyem. Med. Cent. ZfCit. Fo]>. 1875. 
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cases are even recorded in which epilepsy then appeared for 
the first time. On account of the resemblance between 
epilepsy and eclampsia there is often a natural apprehension 
that a pregnant epileptic may suffer from convulsions during 
delivery. Fortunately, this is by no means necessarily the 
case, and labour often goes on satisfactorily without any 
attack, • 

Jaundice, the result of acute yellow atrophy of the liver, 
is occasionally observed, and is said to have been sometimes 
epidemic. Independently of the grave risks to the mother, 
it is most likely to produce the death of the fojtus and 
abortion. According to Davidsohn,it originates in catarrhal 
icterus, the excretion of the bile products being impeded in 
consequence of pregnancy, and their retention giving rise to 
the foetal blood-poisoning which accompanies the severer forms 
of the disease. Slight and transient attacks of jaundice may 
o(!ciir, without being accompanied by any bad consequences. 
Tlieir production is probably favoured by the mechanical 
pressure of the gravid uterus on the intestines and the bile 
ducts. 

Tlie occurrence of pregnancy ip a woman suffering from 
malignant disease of the uterus is by no means so rare as 
might he supposed, and must naturally give rise to much 
anxiety as to the result. The obstetrical treatment of these 
cases will be discussed elsewhere. Should we be aware of 
the existence of the disease during gestation, the question 
will arise wliether we should not attempt to lessen the risks 
of delivery by bringing on abortion or premature labour. 
The question is one which is by no means easy to settle. 
Here we have to deal with a disease which is certain to 
prove fatal to the mother before long, and one the progress 
of ^vhich is probably accelerated after labour, while tlie 
manipulations necessary to induce delivery may very unfa- 
vourably influence the diseased structures. Agiiin, by such a 
measure we necessarily sacrifice the child, while we are by no 
means certain that we materially lessen the danger to the 
mother. The question cannot be settled except on a consi- 
deration of each particular case. If we have the opportu- 
nity of seeing the patient early in pregnancy, by inducing 
abortion we may save the mother the dangers of labour at 
term, possilJy of tlie Cesarean section, if the obstruction is 
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great. Under sucli circumstances, tlio operation would, no 
doubt, be j ustifiable. If the pregnancy has advanetjd beyond 
the sixth or seventh month, unless tlie amount of malignant 
deposit be very small indeed, it is probable that the risks of 
labour would be as great to the mother as at term, and it 
would then be advisable to gi\e her the advantage of the 
few months’ delay. 

Cases are occasionally mot with in which pregnancy 
occurs in women who are suffering from ovarian tumour, 
and their proper management has given rise to considerable 
discussion. There can be no doubt that cases of this kind 
left to nature are attended witli very dangerous and often 
fatal consequences, for the abdomen cannot well accommo- 
date, at tile same time, the gravid uterus and tlio ovarian 
tumour, both increasing simultaneously. The result is that 
the tumour is subject to much contusion and pressure, which 
have sometimes led to the rupture of the cyst, and the escape 
of its contents into the peritoneal cavity, at others to a low 
form of inflammation, attended with much exhaustion, the 
death of the patient supervening either before or shortly 
after delivery. The danger during delivery from tlie same 
cause, in the cases which go on to term, is also very grt‘at. 
Of thirteen cases of delivery by the natural powers, wliich I 
collected in a paper on ‘ Laboui* Complicated with Ovarian 
Tumour,’* far more thi^,n one-half proved fiital. Anotlier 
source of danger is twisting of the pedicle, and conse- 
quent strangulation of the cyst, of which several in- 
stances are recorded. It is obvious, tlien, that the risks 
are so manifold that in every case it is advisable to consider 
whetlier they can be lessened by surgical treatment. The 
means at our disposal are either to induce labour pre- 
maturely, to treat the tumour by tapping, or to per- 
form ovariotomy. The question has been particularly' 
discussed by Spencer Wells in his works on ‘ Ovariotomy,’ and 
by Barnes in his ^ Obstetric Operations.’ The former holds 
that the proper course to pursue is to tap the tumour when 
there is any chance of its being materially lessened size 
by tl)at procedure, but that when it is multilociilar, or when 
Its <tontents are solid, ovariotomy should be performed at as 
early a period of pregnancy as possible. Barnes, on the other 
' Ohst, Tmnb\ vol. ix. 
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hand, maintains that the safer course is to imitate the 
means by which nature often meets tins complication, and 
bring on premature labour without interfering with the 
tumour. He tliinks that ovariotomy is out of the ques- 
tion, and that tapping may be insufficient and leave 
enough of the tumour seriously to interfere with labour. So 
far as recorded cases go, they unquestionably seem to show 
that tapping in itself during pregnancy is not more dan- 
gerous than at other times, and that ovariotomy may be 
practised during pregnancy with a fair amount of success. 
Wells records six cases which were surgically interfered 
with. In one tapping was performed, and in five ovariotomy ; 
and all of these recovered, the pregnancy going on to term 
in four, the fifth being combined with the Cesarean section. 
On the other hand, five cases were left alone, and either went 
to term, or spouthneous premature labour supervened; and of 
these three died. The cases are not sufficiently 'liumerous to 
settle the question, but they certainly favour the view taken 
])y Wells rather than that by Barnes. It is to be observed 
that, unless wo give up all hope of saving the child, and in- 
duce abortion at an early period, the risk of induced prema- 
ture labour, when the pregnancy is sufficiently advanced 
to hope for a viable child, would almost be as great as that 
of labour at term ; for the question of interference will only 
liave to be considered with regard to large tumours, which 
would be nearly as much affected by the pressure of a gravid 
uterus at seven or eight months, as by one at term. Small 
tumours generally escape attention, and are more apt to be 
impacted before th<3 presenting part in delivery. The success 
of ovariotomy during pregnancy has certainly been great, and 
we have to bear in mind that the woman must necessarily be 
subjected to the risk of the operation sooner or later, so that 
we cannot judge of the case as one in which even a successful 
abortion terminates the risk. Even if the operation should 
put an end to the pregnancy — and there is at least a fair 
chance that it will not do so — there is no certainty tliat that 
would increase the risk of the operation to tlie mother, while 
as regards the child we should only tlien have the same 
result as if we intentionally produced abortion. On the 
whole, then, it seems that the best chance to the mothei-, 
and certainly the best to the child, is to resort to the appa- 
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*= rently lieroic practice recommended by Wells. The detei- 
mination must, however, be to some extent influenced by the 
skill and experience of the operator. If the medical atten- 
dant has not gained that experience which is so essential for 
a successful o\ariotomist, the interests of the mother would 
be best consulted by the induction of abortion at as early a 
period as possible. One or other procedure, however, is 
essential ; for, in spite of a tew cases in which several succes- 
sive pregnancies have occurred in women who have had 
ovarian tumours^ the risks are such as not to justify an ex- 
pectant practice. Sliould rupture of the cyst occur, there 
can be no doubt that ovariotomy should at once be resorted 
to, with the view of removing the lacerated cyst and its ex- 
travasated contents. 

Pregnoncy may occur in a uterus in which there are one 
or more fibroid tumours. If these are situated low down and 
in a position likely to obstruct the passage of the foetus, they 
may very seriously complicate delivery. When they are 
situated in the fundus or body of the uterus they may give 
rise to risk from hemorrhage, or from inflammation of tlieir 
own structure. Inasmuch as tliey are structurally analogous 
to the uterine walls in which they are situated, they partake 
of the growth of the uterus during pregnancy, and frequently 
increase refciarkably in size, Cazeaux says — ‘I have known 
them in several instances to acquire a size in three or four 
months which they would not have done in several yctirs in 
the non-pregnant condition/ Conversely, they share in tlie 
general involution of the uterus aftc^r delivery, and often 
lessen greatly in size, or even entirely disappear. Of this 
fact I have elsewhere recorded several curious examples ‘ ; 
and many other instances of the complete disappearance of 
even large numbers have been described by authors 
whose accuracy of observation cannot be questioned. 
The treatment will vary with the position of the tumour. 
If it is such as to be certain to obstruct the passage of the 
child, abortion .should be induced as soon as possible. If 
the tumour is well out of the way, this is not so urgently 
called for. The principal danger then is that the tumour 
will impede the post-partum contraction of the uterus, and 
fixvour hemorrage. Even if this should happen, the flooding 
Ohst, Tram. vol. v. 
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be controlled by the usual means, especially by the in- 
jection of the porchloridc of iron. I have, however, seen 
several cases in which delivery has taken place? under such 
circiimstances without any untoward accident. The dangler 
from inflammation and subsequent extrusion of the fibroid 
masses would probably be as great after abortion or premature 
labour, as after delivery at term. It seems, therefore, to be 
the proper rule only to interfere wlien the tumours are likely 
to impede delivery, and in other cases to allow the pregnancy 
to go on, and be prepared to cope with any complications as 
tlioy arise. The risks of pregnancy should be avoided in 
evt*ry case in which uterine fibroids of any size exist, tlie 
patients being advised to lead a celibate life. 
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CHAPTER IX. 

PATHOLOGY OF THE DECIDUA AND OVUM. 

CoMPABATiVELY little is, Unfortunately, known of the patho- 
logical changes wliich occur in the mucous membrane of the 
uterus .during pregnancy. It is probable, however, tliat they 
are of much more consequence than is generally believed to 
be tlie case ; and it is certain that they are one of the most 
frequent caus es of aborti on. One of the most generally ob- 
served probably depends on endo m etri tis antecedent to con- 
ception. When the impregnated ovule reached the uterus, it 
engrafted itself on the inflamed mucous membrane, which 
was in an unfit condition for its reception and growth. A 
not uncommon consecpience, under such circumstances, is the 
laceration of some of the decidual vessels, extravasation of 
blood between the decidua and the uterine walls, and conse- 
quent abortion at an early stage of pregnancy. 

As this morbid slate of the uterine mucous membrane is 
likely to continue after the abortion is completed, tlie same 
history repeats itself on each impregnation, and thus we may 
have constant early miscarriages produced- It does not neces- 
sarily follow, however, that the pregnancy is immediately 
terminated when this state of things is present. Sometimes 
a condition of hyperplasia of the decidua is produced, the 
membrane becomes much thickened and hypertrophied, a'nd 
the decidual cells are greatly increased in size (fig. 78). In 
some instances the internal surface of the decidua becomes 
studded with rough polypoid growths,* depending on prolife- 
ration of the instertitial tissue of the mucous membrane. 
Duncan has found that the hypertrophied decidua is gJwjiys 
in a state of fatty degeneration, more advanced in some 
places than in others.® The result of these alterations in the 

* Viroliou) s Archiv fur Path. 1861. 

* Pesearchea in Ohsletrics^ p. 293. 
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lining membrane of the uterus is freciuently to produce 
dwindling or death of the ovum, whicli, liowever, retains its 
organic connection to the decidua, until, after a lapse of 
lime, the decidua is expelled in tlie form of a thick 
triangular fleshy substance, with the atrophied ovum attaclied 
to some part of its inner surface. In other eases, in which 
the hyperplasia of the decidua has advanced to a less extent. 


Fig. 78. 



IIYPKRTIIOI'HIKD DKCIDUA LvUD OPEN, WITH THE OVI M ATJ’AC'HKH TO ITS EUNDAt 

POIITIUN. 

the nutrition of the foetus is not interfered with, and 
pregnancy may continue to term, the changes in the 
decidua being recognisable after delivery. Other factors 
besides endometritis may give rise to similar alterations 
in the decidua, one of these being, as Virchow maintains, 
the poison of s yphi lis. The conveise condition, an imperfect Syphilis, 
development of the decidya, especially of the decidua reflexa, 
has also been noted as a cause of abortion. The ovum will 
then hang loosely in the uterine cavity, without the support 
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, wliicb the growtii of the decidua reflexa around it ought to 
afford, and its premature expulsion readily follows (fig. 79). 

The peculiar condition known as hyclvorvJiea (fravidarnm 
most probably depends on some obscure morbid state of the 
uterine mucous membrane. By this is meant a discharge of 
clear watery fluid at intervals during pregnancy- It may 
happen at any period of gestation, but it is most commonly 
met with in tlie latter months. It may commence wdth 
a mere dribbling, or there may be a sudden and copious dis- 


rig. 79. 
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chai*ge of fluid. Afterwards the watery fluid, wliicli is 
generally of a pale yellowish colour, and transparent, like 
the liquor aranii, may continue to escape at intervals for 
many weeks, and sometimes in very great abundance, so as to 
saturate the patient’s clothes. Very frequently it is expellfed 
in gushes, and at night, when the patient is lying quietly in 
bed ; its escape is then probably due to uterine contraction. 

Many theories have been held as to the cause of this 
occurrence. By some it is attributed to the rupture of 
a cyst placed t^etween the ovum and the uterine walls ; 
Baiidelocque referred it to a transudation of the liquor 
ainnii through the membranes ; while Burgess and Dubois 
bcilieved it to depend on a laceration of the membranes at 
a distance from the os uteri. Mattel more recently has 
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attributed it to the existence of a sac between the cho- 
rion and the amnion. It may be that in some instances 
a single discharge of fluid may come from one of the two last- 
mentioned causes. But if it be continuous and repeated, 
anotlier source must be sought for. Ilegar' maintains that 
it is the result of abundant secretion from the glands of the 
mucous membrane, wliicli accumulates between the decidua 
and chorion, and escapes through the os uteri. If this 
occurs the decidua is probably in an liy pertrophied and other- 
wise morbid state. Hydrorrhea is chiefly of interest from 
the error of diagnosis it is likely to give rise to; for on 
being suimnoned to a case in whicti watery discharge had 
occurred for the first time, we are naturally apt to suppose 
that the membranes have ruptured, and that labour is im- 
minent. Nor is there any very certain means of deciding 
if this be so. In hydrorrhea, however, we find that pains 
are absent, the os uteri unopened, and ballottement may 
be made out. Even if the membranes be ruptured, there 
will be no indication fop interference unless labour has ac- 
tually commenced; and the repetition of the discharge, 
and the continuance of the pregnancy, will soon clear up 
tlie diagnosis. Hydrorrhea, although apt to alarm tlie pa- 
tient, need not give rise to any anxiety. The pregnancy 
generally progresses favourably to the full period; althoiigli, 
in exceptional cases, premature labour may supervene. No 
treatment is necessary, nor is there any that could have the 
least effect in controlling the discharge. 

The only important disease of the chorion, with wliieh 
we are acquainted, is the well known condition which is 
variously described as uterine hydatids, cystic disease of the 
omni, hydailform degeneration of the charion, or vesicular 
mole. The name of uterine hydatids was long given to it on 
the supposition that the grapo-Hke vesicles, which characterise 
tlie disease, were true hydatids, similar to those which develop 
themselves in the liver and other structures. This idea has 
long been exploded, and it is now known as a certainty that 
the disease originates in the villi of the chorion. The pre- 
cise mode and the causes of its production, are, however, 
not yet satisfactorily settled. The disease is characterised 
by the existence in the cavity of the uterus of a large 
‘ Gehurt, 1863. 
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number of translucent vesicles, containing a clear limpid fluid, 
which has been found on analysis to bear a close resemblance to 
the liquor amnii (Holler). These small bladder-like bodies, 
which vary in size from that of a millet seed to an acorn, are 
often described as resembling a bunch of grapes or currants. 
On more minute examination, however, they are found not to 
be each attached to*independent pedicles as is the case in a 
bunch of grapes, but some of 
them grow from other vesicles, 
while others have distinct pedi- 
cles attached to the surface of 
the cliorion, the pedicles them- 
selves sometimes being distended 
by fluid (fig. 80 ). This peculiar 
arrangement of the vesicles is ex- 
plained by their mode of growth. 

There has been considerable 
discussion as to the etiology of 
this disease. By some it is sup- 
* posed alwiays to follow deajih pf 
the feutus ; and the whole de- 
velopmental energy being expen- 
ded on the chorion, which retains 
its attachment to the decidua, 
the njsult is its abnormal growth 
and cystic degeneration. This 
is tlie view maintained by Gierse 
and Graily Hewitt, and it is 
favoured by tlio undoubted fact that in almost all cases 
the fcetiis lias entirely disappeared, and by the occasional 
occurrence of cases of twin conceptions in whicli one chorion 
has degenerated, the other remaining healthy until terin. 
On the other hand it is maintained that tJie starting- 
point is connected with the maternal organism. Virchow 
tliinks it originates in a morbid state of the decidua ; while 
others have attributed it to some blood, dyscnisia on the 
part of the mother, such as syphilis. Tliere are many reasons 
for believing that causes of this nature may originate the 
aftVetion. Thus it is often found to occur more than once in 
tile same person ; and alterations of a similar kind, although 
'limited in extent, are not unfrequeptly found in connection 


Fig. 80. 
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witli tlio plaoenfca and membranes of living children. On 
this theory the death of the fetus is secondary, the cons(‘' 
queijce of impaired nutrition from the morbid state of the 
chorion. The probability is that both views may be right, 
the disease sometimes following the death of the embryo, 
and at otliers being the result of obscure maternal causes. 

The degeneration of the chorion villi generally com- Its patlio- 
monces at an early period of pregnancy, before the placenta 
has commenced to form. In that case the entire superficies 
of the chorion becomes affected. The disease, however, may 
not begin until after tlie gi-eater part of tlie chorion villi 
have atrophied, and then it is limited to the placenta. The 
epithelium of the villi appears to be the part first affected, 
and tlie whole interior of the diseased villus becomes filled 
with cells. The connective tissue of the villus undergoes a re- 
markable proliferation, and collects in masses at individual 
spots, tlie remainder of the villus being unaffected. By the 
growth, of these elements the villus becomes distended, and 
many of the cells liquefy, the intercellular fluid, thus produced, 
widely separating the connective tisstie, so as to form a net- 
work in the interior of the villus.' Thus are formed the 
peculiar grape-like bodies which characterise the disf^ase. 

Wlien once the degeneration has commenced, the diseased 
tissue has a remarkable power of increase, so that it sometimes 
forms a mass as largo as a child’s head, and several pounds 
in weiglit. 

The nutrition of the altered chorion is maintained hy its 
connection with the decidua, which is also generally dis- 
eased and hypertrophied. Sometimes the adliesioii of the 
mass to the uterine walls is very firm, and may interfere witli 
its expulsion ; while, in a few rare cases, it has been found 
that the villi have forced their way into the substance 
of the uterus, chiefly through the uterine sinuses, and thus 
caused atrophy and thinning of its muscular structure. 

Cases of this kind are related by Voltman, Jarolz, Wal- 
deyer,* and Barnes, and it is obvious that the intimate 
adhesion thus effected must seriously add to the gravity of 
the prognosis. 

Taking this view of the etiology of this disease, it is 

‘ Bnixton Hicks, Gvy's Hospital Eeports, vol. ii. Tliird Series, p. 183. 

* V'irckow's Archivy vol. xliv. p. 88. 
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obvious that it is essentially connected with pregnancy, and 
that there is no valid ground for inaintaj^ing, as has song^e-. 
times been done, that it may occur indepMBeiitly of concep- 
tion. It is just possible, however, that^ie entozoa may 
form in the substance of the uterus, which being expelled 
per vaginam, miglit be taken for cystic disease, and thus give 
rise to groundless ‘suspicions as to the patient’s chastity. 
Hewitt has related one case in which true hydatids, originally 
formed in the liver, had extended t(^ the peritoneum, and 
were about to burst through the vagina at tlic time of death. 
Tins occurred in an unmarried woman. One or two other 
examples of true hydatids forming in the substance of the 
uterus are also recorded. A very interesting case is also 
related by Hewitt,* in which undoubted acephalocysts wore 
expelled from the uterus of a patient who ultimately re- 
covered. A careful examination of the cyst and its con- 
tents would show tlieir true nature, as the echinococci heads, 
with their cliaracteristic booklets, would be discoverable on 
microscopic examination. 

It is also possible that unfounded suspicions might arise 
from the fact of a patient expelling a mass of hydatids long 
after impregnation. In the case of a widow, or woman 
living apart from her husband, serious mistakes might thus 
be made. This has been specially pointed out by AlcClin- 
tock,® who says, ‘ Hydatids may be retained in utero for 
many months or years, or a portion only may be expelled, 
and the residue may throw out a fresli crop of vesicles, to be 
discharged on a future occasion.’ 

'The symptoms of cystic disease of the ovum are by no 
means well marked. At first there is nothing to point to 
the existence of any morbid condition, but as pregnancy 
advances its ordinejy course is interfered with. There' is 
more general dist urba nce, of the , healt h than there ought to 
be, and the reflex irritations, such as v omiting , may be un- 
usually developed. The first physical sign remarked is 
rapid increase of the uterine tumour, which soon does not 
coiT(;spond in size to the supposed period of pregpancy. 
Thus, at the third montli, the uterus may be found to reach 
lip to, or beyond, the umbilicus. About this time there 

* Obst. Tol. xii. 

* Diseases of Women, p. 398. 
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generally are’ more or less profuse water y and sangiiineous 
dj,ii£hai;g(".3, wliicli jj^ve been described as resembling currant 
juice. They n6 ^^d)t depend on the breaking down and 
expulsion of th^cysts, caused by painless uterine contrac- 
tions. They are sometimes excessive in amonnt, recur witli 
great frequency, and often reduce the patient extremely. 

Portions of cysts may now generally be found mingled with 
the_ discharge, and sometimes large masses of tliem are ex- 
pelled from time to time. Indeed the discovery of portions 
of cysts is the only certain diagnostic sign of the disease. 

Vaginal examination, before the os has diljiled, will give no 
information, except tlie absen ce of ballottement. An un- 
usual liardness or density of tlie uterus, described by 
Leishman, who attributes much importance to it, as ‘ a 
peculiar doughy, boggy feeling,’ has been pointed out by 
several writers. Tlie contour of the uterine tumour, more- 
over, is often irregular. In addition, we, of course, fail to 
discover the usual auscultatory signs of pregnancy. All 
this may aid in diagnosis, but nothing, except the pre- 
sence of cysts in the watery bloody discliarge, will enable 
us to pronounce with certainty as to the nature of the 
disease. 

As soon as the diagnosis is established, the indications of Trofitniput. 
treatment are obvious. The sooner the uterus is cleared of 
its contents the better. Ergot may be given with advan- 
tage to favour uterine contraction, and the expulsion of 
the diseased ovum. Should this fail, more especially if 
the licmorrhago is great, the fingers, or tlie whole hand, must 
be introduced into the uterus, and as much as possible of the 
mass r emp ved. As the os is likely to be closed, its ])relimi- 
nary dilatation by sponge or laminaria tents, or by a Jlarnes’ 
bag, if it is already opened to some extent, will in most 
cases be required. If chloroform be then administered, 
the remaining steps of the operation will 1x5 easy. On 
account of the occasional firm adhesion of the cystic mass 
to the uterus, too energetic attempts at complete separation 
should^ be avoided. Any severe hemorrhage after the opera- 
tion can be controlled by swabbing out the uterine cavity 
with the perchloride of iron solution. 

Under the name of Myxoma fibr os am a mor(5 rare degene- 
ration of the chorion has been described by Virchow and 
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Hildobrandt,* characterised, not by vesicular, but -fibroid de- 
generation of tlie connective tissue of the chorion. This is, 
however, too little understood to require further observation. 

'P.itholog^ The pathology of the placenta has of late years attracted 
much attention, and has an important practical bearing in 
consequence of its effects on the child. 

Placenta) vary *considerably in shape. They may be 
crescentic, or spread over a considerable surface, in consequence 
of the chorion villi entering into communication with a 
larger portion of the decidua than usual {Placenta ment- 
branacea). Such forms, however, are merely of scientific 
interest. Tlie only anomaly of shape of any practical im- 
portance is the formation of what have been called plticentce 
succ^ntnHgi. These_consist of one or more separate masses 
of placental tissue, produced by the development of isolated 
patches of chorion villi. Hohl believes that they always 
form exactly at the junction of the anterior and jiosterior 
walls of the uterus, which in early pregnancy is a mere line. 
As the uterus expands the portions of placenta, on each side 
of this, become separated from each other. They are only of 
consecpience from the possibility of their remaining unnoticed 
in the uterus after delivery, and giving rise to secondary 
post-partuin hemorrhage. The rare form of double placenta 
with a single cord, figured in the accompanying woodcut 
(fig. 81 ), was probably formed in tin's way, and the supple- 
mentary portion, in such a case, might readily escape notice. 

The placenta may also vary in dimensions, yoraetimes 
it is of excessive size, generally when the child is un- 
usually big ; but not unfrequently in connection with hy- 
dramnios, the child being dead and shrivelled. In other 
cases it is remarkably small, or at least appears to be so. If, 
however, the child be healthy, this is probably of no patho- 
logical importance, as its smallness may be more apparent 
than real, depending on .its vessels not being distended with 
blood. When true atrophy of the placenta exists, the vitality of 
the foetus 'may be seriously interfered with. This condition 
may depend either on a inorbid state of the chorion v^li, or 
of the decidua in which they are « implanted.® The latter is 
the more common of the two ; and it generally consists in 

* Mmiat, /. Geburt, Msiy 186.3. 

* lYhiltakcrs Avier, Joartu of Ohst, vol. iii. p. 229. 
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hyperplasia of tlio eoimective tissue of tlie decidua, which • 
presses on the villi and vessels^ arid gives rise to general or 
local atropliy. This change is similar in its nature to that 
observed in cirrhosis of the liver, and certain forms of Bright’s 
disease. Jt has generally been ascribed to inflammatory 
changes, and, under the name of pliieentUi,% has been de- 
scribed by many authors, and has been considered to be a 
common disease, l^o it are attribut'd many of tlie morbid 

Fig. 81. 
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alterations which arc commonly observed in placenta?, such 
as liepatisation, circumscribed purulent deposits, and adhe- 
sions to the uterine walls. Many modern pathologists 
liave doubted whether these changes are in any proper sense 
inflammatory. Whittaker observes on this point : * The dis- 
position to reject placentitis altogether increases in modern 
times. Indeed, it is impossible to conceive of inflammation 
on the modern theory (Cohnheim) of that process, since there 
are no capillaries, in the maternal portion at least, through 
whose walls a “ migration ” might occur, and there are no 
VOL, I. 
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^ nerves to reg^ulate the contractility of the vessel walls in 
the entire strueture.’ Robin explains the occurrence of the 
various pathological changes above alluded to by saying that, 
I ‘ What has been taken for inflammation of the placenta is 
I nothing else than a condition of transformation of blood clots 
j at various periods. • What has been regarded as pus is only 
fibrine in the course of disorganisation, and in those cases 
where true pus has been found the pus did not come from the 
placenta, but from an inflammation of the tissue of the 


Fig. 82. 
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Blood uterine vessels and an accidental deposition in the tissue of 
the placenta.’ The partial extravasations of blood here alluded 
to are of very common occurrence, and they are found in all 
parts of the organ, in its substance, on its decidual surface, 
or immediately below the amnion, in which latter situa- 
tion they serve as points of origin for the cysts that are 
there often observed. The fibrine thus deposited under- 
goes retrograde metamorphosis as in other parts of the 
body ; it becomes decolorised, it undergoes fatty degeneration, 
or it become# changed into calcareous masses; and in this 
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way, it is supposed, may be explained the various pathological ' 
changes which are so commonly observed. The amount of 
retrograde metamorpliosis, and the precise appearance pre- 
sented will, of course, depend on the time that ha*^ elapsed 
since the blood extravasations took place. 

Fatty degeneration of tlie placenta, and its influence on do- 
tlie nutrition of the foetus, have been specially studied in 
this country by Barnes and Druitt. Yellowish masses of 
varying size are very commonly met with in placentae, 
and these are found to consist, in great part, of molecu- 
lar fat, mixed with a fine network of fibrous tissue. The 
true fatty degeneration, however, specially affects the chorion 
villi (fig. 82). On microscopic examination they are found 
to be altered and mis-sliaped in their contour, and to be 
loaded with fine granular fat globules. Similar changes are 
observed in the cells of the decidua. The influence on the 
foetus will, of course, depend on the extent the functions of 
the villi are interfered with. The probable cause of this 
degeneration is, no doubt, some obscure alteration in the 
nutrition of the tissue, depending on the state of the mother’s 
health. Barnes believes that syphilis has much influence in 
its production. Druitt has pointed out that some amount of 
fatty degeneration is always present in a mature placenta, 
and is probably connected with the physiological separation 
of the organ ; and Goodell has more recently suggested tluit 
an unusual amount of this change may be merely an anticipa- 
tion of the natural termination of the life of tlie placenta.^ 

Other morbid states of the placenta, of greater rarity, other 
are occasionally met with, as an cedematous infiltration of morbid 
its tissue, always occurring, according Tir Lange, in cases 
of hydrainnios; pigmentary and calcareous deposits; and 
tumours of various kinds : but these rec^uire only a passing 
mention. 


The umbilical cord may be of excessive length, varying 
from 18 to 20 inches, which is its average measurement, up 
to 50 or 60 inches, and a case is recorded in which it even 
reached the extraordinary length of 9 feet. If unusually 
long it may be twisted .round the limbs or neck of the child, 
and the latter position may, in exceptional instances, prove 
injurious during labour. 


Pathology 
of the uni- 
biliciil 
cord. 


* Americm Jotirn, of Ohaf. vol. ii. p. oS/i. 


s 2 



2(50 


PIlliGNANCV. 


rrAUT JI. 


Psitliology 
of the 
amnion. 

Hydram- 

nius. 


Some authors refer cases of spoiitaueous amputation of 
frcfal limbs in iitoro to coiistriclions by the umbilical coni, 
but this accident more pro- 
bably is produced by filamen- 
tous adnexa of the amnion. 

Knots in tlie cord are not 
uncommon, and they result 
from the fmtua, in its move- 
meats, passing tlirough a loop 
of tlie cord (fig. 83). If there 
is an average amount of Whar- 
ton’s jelly in the cord the ves- 
sels are protected from pres- 
sure, and no bad effects follow. 

blxtreme torsion of the cord, 
an t‘xaggoration of the spiral 
twists generally observed, may 
prove injurious, and even fatal, 
to tluj child by obstructing 
the circulation in the vessels. 

Spaeth mentions three cases in 
wliicli this caused the death of tlie foetus, the cord being 
twisted until it was reduced to tlie tbickiiess of a (hread- 
Anomalies in the distribution of the vessels of the cord 
are of common occurrence. The cord may be attached to the 
edge, instead of to the centre, of the placenta (bfUtledora 
placenta). It may break up into its component parts before 
reaching the placenta, the vessels running througli the mem- 
branes; and if, in such a case, traction on the cord be made, 
the separate vessels may lacerate, and the cord become de- 
tached. There may be two veins and one artery, or only one 
vein and one artery, or there miiy be two separate cords to 
one placenta. These, aud other anomalies that might be 
mentioned, are, however, of little practical importance. 

The principal pathological condition of the amnion with 
^vhiell we are acquainted is that which is associated with 
excessive secretion of liquor amnii, and generally known 
undt^r the name of hydramnios. Its precise cause is still a 
matter of doubt. By some it is referred to inflammation of 
the ainnmn itself; at other times it is* apparently connected 
With some morbid state of the decidua, which may be found 
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diseased and iiypertropliied. The tVctus is very often dead 
and shrivelled, and the placenta enlarged and cedematons. 

It does not necessarily follow, liowever, that hydramnios 
causes the death of the child. Out of thirty-three cases 
jNIcClintock found tliat nine children were born dead ; ' and of 
tlie nineteen born alive, ten died within a few hours, the 
remainder siirviveid. There does not* appear to be any 
inai*ked relation between the state of the mother’s healtli 
and the occurrence of this disease; and it is certainly 
not necessarily present when the mother is suflFering from 
dropsical effusions in other parts of tlie ])i)dy. Th(‘ theory 
that the disease is of purely local origin is favoured by the 
fact, tliat when hydramnios occurs in twin pregnancy, one 
ovum only is generally affected. Its effects, as regards tlie 
mother, are cliiefly mechanical. It rarely })egins to show 
itself b(ifore the fiftli or sixth montli of pregnancy, but, 
wlien once it has commenced, it rapidly produces a feeling 
of discomfort and enlargement, altogether beyond that which 
shoidd exist at the period of jDregnancy which has been 
reached. In advanced stages the distress produced is often 
very great, the enlarged uterus pressing upon the diaphragm, 
and producing much embarrassment of respiration. Prema- 
ture expulsion of the foetus very often supervenes. Four out 
of McGlintock’s patients died after labour, sliowing that the 
maternal mortality is higli, a result whicli he refers to the 
debilitated state of the women who were the subjects of the 
diseases 

The diagnosis is not, as a ruh*, difficult. It l)as to be dis- jfg aiHgno- 
tinguislKHi from ascitic distension of tlui abdomen, and from ■‘’'*** 
enlargement of the uterus from twin pregnancy. Tlie 
former will be recognised by the superficial position of the 
fluid ; the difficulty of feeling the contour of the uterus, 
which is obscured by the surrounding fluid ; and by tlie co- 
existence of dropsical effusions in other parts of the body. The 
latter may be difficult, and even impossible, 1o diagnose from 
it ; generally, liowever, in h ydramnio s the uterine tumour is 
more distinctly tense or fluctuating; the fajtal limlis cannot 
be felt on palpation; and the lower segrn<int of the uterus, 
per vagiiiam, is unusually distended, the presenting part not 
being appreciable. 


* Diaeasrs of Women, p. 3811. 
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jts ('ffert During lubour an excessive amount of liquor amnii is 

on liibour. ^ cause of deficient uterine action and delay, the pains 

being feeble and ineffective. Tliis, of course, tells cliiefly 
in the first stage, which is often much prolonged, unless the 
membranes are punctured early, and the superabundant fluid 
allowed to escape. 

Tro,itmoiit. No treatment is* known to liave any effect on the dis- 
ease. If tlie discomfort and distension are very great, it 
may be absolutely necessary to puncture the membranes, 
and allow the water to escape. This inevitably brings on 
labour. If the pregnancy be not sufficiently advanced to 
give hope for the birth of a living cliild, wo would not, of 
“ course, resort to this expedient unless the mother’s health 
was seriously imperilled. It is possible that in such cases 
removal of a portion of the fluid, and relief of the patient, 
might be effected by inserting the minute needle of an 
aspirator through the os, and removing a certain quantity of 
the li(pior amnii by aspiration, without inducing the labour. 
I have never had an opportunity of trying this expedient, 
but it seems a possibility. 

A defective amount of liquor amnii is said to favour cer- 
tain malformations, by allowing the uterus to compress the 
foetus unduly. It certainly occasionally gives rise to adhe- 
sion between the foetus and the membranes, and to tl)e for- 
mation of amniotic bands whicli are capable of producing 
certain foetal deformities (p. 26y\ 

The liquor amnii itself varies much in appearance. It is 
liquor^ sometimes thick and treacly, instead of limpid, and it may 
ivniiiii. l)e offensive in odour. The causes of these variations is not 
well understood. 

Pathology There is abundant evidence that the fcctus in utero is 
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subject to many diseases, some of which cause its death, 
and others leave distinct traces of their existence, although 
not proving fatal. The subject is of great importance, and 
is well worthy of study,. There is still much to be done in 
tins direction^ which may yet lead to important practical 
results. I can, however, do little more than enumerate some 
of the principal affections which have been observed. 

It is a well-established fact tliat the various eruptive 
fevers, from which the mother may suffer, are capable of 
liejing communicated to the fmtus in utero. When tlie 
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mother is attacked with confluent small-iiox, she almost through 
always .aborts, but not necessarily so when it is discrete or mother, 
modified. In such cases it has often happened that the Small-pox, 
foetus has been born with evident marks of small-pox. Cases 
are on record which prove that the fmtus was attacked 
subsequently to tlie mother. Thus a mother attacked with 
small-pox has miscarried, and has giveni birth to a living 
child sliowing no trace of the dise.ase, which, however, 
sliowed itself in two or three days; proving that it had 
been contracted, and had run througli its usual period of 
incubation, when the fojtus was still in iitero. It does not 
follow, however, that the foetus is affected, as Series has„ 
collected twenty-two cases in which women, suffering from' ' 
sinall-pox, gave birth to children wlio had not contracted the 
disease. It has been supposed that, in such cases, the child is 
protected from small-pox, though it has sliown no symptom 
of having had the disease. Tarnier, however, cites two in- 
stances in whicli such children had small-pox two years after 
birth. Madge and Simpson record cases in which vaccina- 
tion performed on the mother during pregnancy protected 
the foetus, on whom all subsequent attempts at vaccination 
failed. There is evidence also to prove that the disease 
may be transmitted to the foetus through a mother, who is 
herself unsusceptible of contagion ; the child having been 
covered^with small-pox eruption, the mother being quite free 
from it. It is probable, reasoning from analogy, that the 
same facts as have been observed with regard to small-pox, 
hold true with reference to otlier zymotic diseases, such as 
scarlet fever and measles, althougji there is not sufficient Measles 
evidence to justify a positive assertion to that effect. 

Amongst other maternal diseases, malarious and lead 
poisoning are known to affect the foetus in utero. Dr. Stokes 
relates cases in which the mother suffered from teitian ague, 
the child having also attacks, as evidenced by its convul- 
sive movements, appreciable by the mother, which took Intermit- 
place at the regular intervals, but at a different time from it^vers. 
the mother’s paroxysms. In other cases the febrile pa- 
roxysm comes on at the same time in the foetus as in the 
mother ; and the fact has been verified by the observation that 
the paroxysms continued to recur simultaneously after de- 
livery. The foetus has also been born witli distinct malarious 
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enlargement of the spleqn. From the frequency with which 
largely hypertrophied spleens are seen in mere infants in ma- 
larioiLs districts, I imagine tliat the intra-uterine disease 
must be common. I have frequently observed this fact in 
India, although of course without any possibility of ascertain- 
ing if the mothers had suffered from intermittent fever during 
pregnancy. Leatl-j>oisoning is also known to have a most 
prejudicial (dfect on the foettis, and fre(iuently to load to 
abortion. M. Paul has collected 81 cases,' in wliich it 
caused the death ot‘ the foetus, in some not until after birth, 
and occasionally it seems to have tiifected thci foetus even 
wlieii the mother escaped. 

Of all blood dysevasim transmitted to the foetus, the 
most important is syphilis. Its infliienco in protlncing re- 
pt'ated abortion has been elsewhere described. It may un- 
(piestionably be transmitted to the foetus without prodiu’ing 
abortion, and at term the mother may be either delivered of 
a living child, hearing evident traces of the diseavse; of a dead 
child similarly atfected ; or of an apparently lieallliy child in 
whom the disease develops itself after a lapKse of a month or 
two. These varying effects probably depend on the iriteii- 
sity of th(i poison. The disease is no doubt generally trans- 
mitted through the mother, and if she l>o affected at tlie 
time of conception, the infection of the fcetiis secuns certain. 
If, however, she contracts the disease at an advanced period 
of pregnancy the child may (uitirely escape. Ricord even 
believes that syphilis, contracted after the sixtli month of 
pregnancy, never atfects. tlu^ cldld. The father alone may 
unquestionably transmit the disease to tJje ovum, but less 
frequently than the mother, and Hutchinson lias recorded 
cases to show that the mother may become secondarily in- 
fected through the diseased foetus. The evidence of S3qjl\,i- 
litic taint in a living or dead child are sufficiently charac- 
teristic. The child is generally puny and ill developed. An 
eruption of pemphigus is common, either fully developed 
bullae, or their early stage, when they form circular copper- 
coloured patches. This eruption is always most marked on 
the hands and feet, and a child boin with such an eruption 
may he certainly considered syphilitic. On post-morj^m 
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examination the most iistial si<(ns are small patches of^ 
suppuration in the thymus, similar localis<‘d suppurations 
in the tissues of the lungs, indurated yellowisli patches in 
the liver, and peritonitis, the importance ot wliich in causing 
the death of sypliilitic children lias been specially dwelt on 
by »Sinipson.* 

'riio most important of the inflammatory disi^ases affect- Infl.imiiui- 
ing the fcetus is p^itciuitis. Simpson has shown that traces 
of it are very fre(iuently met Mith, and that it is not neces- 
sarily always syphilitic. Sornelimes it has l)oen observed 
wlieu the mother has been in bad health during pregnancy, 
and at others i< seems to have n'siilled from some* morbid 
condition of the fcctal visc(‘ra. Pleurisy, with effusion, is 
another inHainmatory affection which has been noticed. 

The dropsical affect ions most gtmerally met with an^ Dpopsios. 
aseit('s and liydroetqjlialus, which may both have the effect 
of iinp(‘diug delivery. Of these hydrocephalus is the 
most, common, and may give rise to much difficulty in 
labour. Its causes are uncertain, but it probably depends 
on si>me altered state of tbe mother’s health, as it is apt to 
recur in severaL successive pregnaucies, and it is not un- 
fr(*(iiiently associated with an imperfectly developed verle- 
liral colimm and spina bifida. The fluid collects in the vtm- 
trieles, wliich it greatly distends, and these then produce 
(‘xpansioii and thinning of the cranium, the bones of wliich 
are widely separated from each other at the sutures, which are 
prominent and fluctuating. In a few cases int(jrnal liydro- 
cephalus may be complicated, and the diagnosis in labour 
cunse.{uently obscured, by the co-existence of what has been 
called ® external hy rocepluilus.’ I’his consists of a collec- 
tion of fluid between the skull and tln^ scalp, which may lie 
eitlior formed there originally, or may collect from a rupture 
of one of the sutures or foutanelles during labour, through 
which the intra-cranial fluid escapes. 

Ascites is geneially associated with hydramnios, and some- 
times with hydro-thorax, or other dropsical effusions. It is a 
rare affection, and according to Depaul,* extreme distension 
of the bladder is not untrequently mistaken for it. 

Tumours of different kinds may be met with in various Tumours. 


’ Ohml. H vol. i. p. 11 7 . 
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^ parts of the child’s body, which soraetimes grow to a grejtt 
size and impede delivery. Taniier records cases of meningo- 
cele larger than tho cliild’s head, and large cystic growths 
liave been observed attached to the nates, pectoral region, or 
other parts of the })ody. Cancerous tumours of considerable 
size, either external, or of the viscera, have also been met 
with. Other foetal \umours may be produced by congenital 
deformities, such as projection of the liver, or other abdominal 
viscera, through a deficiency of tlio abdominal wall ; or by spina 
bifida, from imperfectly developed spine. The amount of 
dystocia produced by such causes will, of course, vary much 
in proportion to the size, consistency, and accessibility of 
the tumour. 

Accidents of serious gravity to the foetus may happen from 
violence, to whicli the mother lias been subjected, such as 
falls or blows, without necessarily interfering with gestation. 
Manj curious examples of this kind are on record. Thus a cliild 
has been born presenting a severe lacerated wound, extending 
the whole length of the spine, where botli the skin and the mus- 
cles had been torn, and which seems to have resulted from tlie 
motlier having fallen in the last month of pregnancy. Similar 
lacerations and contusions have been observed in other parts 
of the body, tlie wounds being in various stages of cicatrisa- 
tion, corresponding to tlie lapse of time since the accident 
had occurred. Intra-uterine fractures are not rare, apparently 
arising from similar causes. In some of these cases the 
broken ends of the bones had united, but, from want of accu- 
rate apposition, at an acute angle, so as to give rise to much 
subseciuent deformity. Cliaussicr records two cases in wliicli 
there were many fractures in the same child, in one 1 1 3, and 
in another 42, which were in different stages of repair, lie 
attributes this curious occurrence to some congenital defect 
ill the nutrition of the bones, possibly allied to mollifies 
osseum. 

Intra-uterine amputations of foetal limbs have not un- 
frequently beeij observed. Cliildren are occasionally born 
with one extremity more or less completely absent^ and 
cases are known in which the wliole four extremities were 
wanting (fig. 84). The mode in which these malformations are 
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produced has given rise to much discussion. At one time it was 
supposed that the deficiency of the limb was due to gangrene 

of the extremity, and subsequent 
separation of the sphacelated parts. 
Keuss, wlio lias studied the wliole 
subject very minutely, ‘ considers gan- 
grene in the en(!loscd cavity of the 
ovum to be an impossibility, for that 
cliange cannot occur unless tliere 
is access of oxygen to tiie affected 
part, and when portions of the sep- 
arated extremity are found in utero, 
as is often the case, they sliow 
evidences of maceration, but not of 
decomposition. The general belief 
is that these intra-uterine amputa- 
tions depend on constriction of the 
limb by folds or bands of the am- 
nion — most often met with when 
the liquor ainnii is deficient in 
(piantity — which obstruct the circulation, and thus give 
rise to atrophy of the part below the constriction. It 
lias been supposed that the umbilical cord rniglit, by en- 
circling the limb, produce a like result. It appears doubtful, 
however, wliether tliis cause is sufficient to produce complete 
separation of the limb, as any great amount of constriction 
would interfere with the circulation ilirough tlie cord. jSi>me- 
times, wlieii intra-uterine amputation occurs, tJie sei^arated 
portion of llie limb is found lying loose in the amniotic cavity, 
and is expelled after the child. Cases of this kind have 
been recorded by Martin, Cliaussier, and Watkinsoii. More 
often no trace of the separated extremity can be found. 
The explanation probably df*pends upon the period of utero- 
gestation at which amputation took place. If it occurred at 
a very early period of pregnancy, before the third month, the 
detaclied portion would be minute and soft, and would easily 
disap]j>ear by solution. If at a later period, tliis could hardly 
liappen, and the detached portion would remain in utero. 
In cases of the latter kind cicatrisation of the stump has 
often been observed to be incomplete. Simpson pointed out 
* Scanzoni's Beltrat/e, 1869, 
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the occasional existence of rudimentary fingers or toes on 
the stump of an amputated limb, such, as are seen on the 
thighs in fig. 84. Tliese he attributed to an abortive re- 
production of tlie separated extremity, analagous to what is 
observed in some of the lower animals. This explanation lias 
been, however, contested with much sliow of reason. Martin/ 
believes that the reproduction is only apparent, and that 
the rudimentary extremities are, in reality, instances of 
arres ted devel opment. The constricting agents interfered 
with tlie circulation sufficiently to arrest the growth of the 
limb below tlie site of constriction, but not sufficiently to 
effect complete separation. If constriction occurred at a very 
early stage of development an appearance similar to that ob- 
served by Simpson would be produced. It does not follow, 
however, that all cases of absence of limbs depend on intra- 
uterine amputations. In some cases they would appear to be 
the result of a spontaneous arrest of development, or of con- 
genital monstrosity, Mr. Scott relates a case in which a 
distinct hereditoy_tendency was evident, and here tlie de- 
formity certainly could not have resulted from the con- 
striction of amniotic bands. In this family the grandfather 
had both forearms wanting, with rudimentary fingers attached; 
the next generation escaped ; but the grandchild had a de- 
formity precisely similar to the grandfather. 

When, from any cause, the fcetus has died during preg- 
nancy, it may either be soon expelled, or retained in utero 
for a longer or shorter time, or even to the full period. The 
changes observed in such foetuses vary considerably according 
to the age of the foetus at the time of death, or the time 
that it has been retained in utero. If it dies at an early 
period, when the tissues are very soft, it may entirely diS- 
' solve in the liquor amnii, and no trace of it may be found 
when the membranes are expelled. Or it may shiivel or, 
mummify ; and if this happen in a twin pregnancy, as some- 
times occurs, the growing foetus may compress and flatten 
the dead oneegainst the uterine wall. 

At a later 'period of pregnancy a dead foetus unjjergoes 
changes ascribed to putrefaction, but i\bich pl*bdiice appear- 
ances different from those of decomposition in animal textures 
Exposed to the atmosphere. Tli^re is no offensive smell, as in 
* out, Trum, vol. xiii. p. 94. 
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ordinary decay. The tissues are all softened and flaccid. . 

The more manifest changes are in the skin, the epidermis of 
which is separated from the cutis vera, which has a deep 
reddish colour. This is especially apparent on tlie abdomen, 
which is flaccid, and hollow in the centre. The internal 
organs are much altered. The brain is diffluent and pulpy, 
and the cranial bones loose within the scalp. The structures 
of the muscles and viscera are in various stages of transfor- 
mation, many having undergone fatty changes, and containing 
crystals of margarin and cholcsterin. The extent to which 
these changes occur depends, to a great extent, on the lengtli 
of time the foetus has been dead, but they do not admit of 
our estimating with any degree of accuracy what that time 
has been. 

Tire symptoms and diagnosis of the death of the foetus Symptoma 
may here be considered. They are, unfortimately, not very 
reliable. The cess ation o f th e fcetal movements cannot f®tal 
be depended on, as they are frequently unfelt for days or 
weeks, when the child is alive and well. Sometimes, how- 
ever, the death of .the foetus is preceded by its irregular and 
tumultous movements, and, in women who have been de- 
livered of several dead children in succession, this sensation 
may guide us in our diagnosis. This suspicion may be con- 
firmed by auscultation. The mere fact that we are unable, 
at any given time, to hear the foetal heart will not justify an 
opinion that the foetus is dead. If, however, the foetal heart 
has been distinctly heard, and after one or two careful 
examinations, repeated at separate times, it cannot again be 
made out, the probability of the child being dead may be 
assumed. Certain changes in the mother’s health have been 
noted in connection with the death of the foetus, such as 
de’pression and lowness of spirits, a feeling of coldness and 
weight about the lower parts of the abdomen, paleness of tha 
face, a livid circle round the eyes, irregular shiverings and\ 
feverishness, shrinking of the breasts, and diminution in\ 
the size of the abdominal tumour. All these, however, are*K, 
too indefinite to justify a positive diagnosis, and they are 
not unfrequently altogether absent. At most they can do 
no more than cause a suspicion as to what has happened. 
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CHAPTER X. 

ABORTION AND rilEMATUKB LABOUR. 

The premature expulsion of the fmtus is an event of great 
frequency. The number of foetal lives thus lost is enormous. 
There are few multiparsB who have not aborted at one time or 
other of their lives. Hegar estimates that about one abortion 
occurs to every eight or ten deliveries at term. Whitehead has 
calculated that at least 90 per cent. 6f married women, who 
lived to the change of life, had been the subject of abortion. 
The influence of this accident on the future health of the 
mother is also of great importance. It rarely, indeed, 
proves directly fatal, but it often produces great debility 
from the profuse loss of blood accompanying it ; and it is one 
of the most prolific causes of uterine disease in after life, 
possibly because women are apt to be more careless during 
convalescence than after delivery, and the proper involution 
of the uterus is thus more frequently interfered with. 

A not uncommon division of the subject is into abortion^ 
miscarriage, and premature labour, the first name being 
applied to expulsion of the ovum before the end of the. fourth 
month of utero-gestation ; miscarriage to expulsion from the 
end of the fourth to the end ofi^thejrixth^gapnth ; and pre- 
mature labour to expqlsion from the end of the Wxth monith 
to the term of pregnancy. This is, however, a needless and 
confusing subdivisii^y which leads to no practical result. It 
.suflt^ to apply the term abortion or miscarriage indi^ri- 
minately to alCoases in which pregnancy is terminated before 
the fetus has arrived at a viable age, and premature labour to 
those in which there is a possibility of its survival. There may 
said to be little or no hope of a fetus living before the 28th 
wi^ek or sevei ^h liiny month , and that is, therefore, generally 
j |;xed on as tl^J^mit between premature labour and abortion. 
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The rule is, however, not without an occasional, although very 
rare, exception. Dr. Keiller, of Edinburgh, has recorded 
an instance in which a foetus was born alive at the fourth 
month, nine days after the mother had experienced the sensa- 
tion of quickening. I myself recently attended a lady who 
miscarried in the fifth month of pregnancy, the child being 
born alive, and living for three hours. Several cases are on 
record in which after delivery at the sixth month the child 
survived, and was eventually reared. The possibility of the 
birth of a living child under such circumstances should be 
recognised, as it may give rise to legal questions of impor- 
tance ; but the exceptions to the ordinary rule are so rare, 
that they need not interfere with the division of the subject 
usually made. ^ 

Multiparse abort far more frequently than primiparse. Abortion 
This is contrary to the statement in many obstetrical works. . 

Ihus, Tyler Smith says, ‘there seems to be a greater danger multipawc. 
of this accident in the first pregnancy.’ Schroeder,' however, 
states that twenty-three multiparai abort to three primipara3 ; 
and Dr. Whitehead, of Manchester, who has particularly 
studied the subject, believes that abortion is more apt to 
occur after the third and fourth pregnancies, especially when 
these take place towards the time for the cessation o^men- 
struation. 

There can be no doubt that women who have aborted m0re LiabiJity to 
than once are peculiarly liable to a recurrence of the accident, 

This can generally be traced to the existence of some predis- nboption. 
posing cause which persists through several pregnancies, as, 
for example, a sy philiti c tamt, a ut eqne flexion, or a morbid 
state of the lining membranV of the uterus. It is probable, 
however, that in many women a recurrence of the accident 
induces a habit of abortion, or, perhaps it might be more 
accurate to say, a peculiar irritable condition of the ut erus, 
which renders the continuance of pregnancy a matter of 
difficulty, independently of any recognisable organic cause. 

The f requency gf^ab ortion varies much at different 
periods of pregi^^y ; and it ,occurs much more often in 
the early mo nth^ ^ because of the comparatively slight con* 
n^ion then existing between the chorion and the decidua. 

At a very early period of pregnancy the ovum is cast off 
» Schroeder, Manual of MiMf cry ^ p. 149. 
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with such facility, and is of such minute size, that the fact 
of abortion having occurred passes unrecognised. Very 
many cases, in which the patient goes one or two weeks oYer 
her time, and then has what is supposed to be merely a 
more than usually profuse period, are probably instances of 
such early miscarriages. Velpeau detected an' ovum, of 
about fourteen days, which was not larger than an ordinary 
pea, and it is easy to understand how so small a body should 
pass unnoticed in the blood which escapes along with it. 

Up to the end of the third month, when miscarriage 
occurs, the entijifi^nyjLim is^generally cast off_m masse^ the 
decidua subsequently coming away in shreds, or as an entire 
membrane. The abortion is then comparatively easy. From 
the tlurd to the sixth month, after the placenta is formed, 
the amjawn is, as a rule, first r uptured by_ the uterine con- 
tractions, and the foetus is expelled by itself. The placenta 
and its membranes may then be shed as in ordinary labour. 
It often happens, however, that on account of the firmness of 
the placental adhesion at this period, the secundines are re- 
tained for a greater or less length of time. This subjects 
the patient to many ri^s, especially to those of profuse 


Abortions hemorrhage, and of septicoBmiit. There can be no doubt 
Sro^rous reason, premature terminatibn of the pregnancy 

between is attended by much greater danger to the mother between 
tlie tMcd^and sixt)i months, than at an earlier or later date, 
months. After the sixHf~month the course of events is not different 
from those attending ordinary labour. The prognosis to 
the child is more unfavourable in proportion to the digtance 
from the full period of gestation at which premature labour 


takes place. 

Causes. The causes of abortion mayconvenient1y.be subdivided 

intq the prediapoamg and the latter being often 

slight, and such as would Jiaye no effect in inducing uterine 
contri^tions in lyomen not ,icndered liable to the accident 
from the 'existence of one ot other of the former class of 
causes. The piredisposition abortion may depend on some 
condition interfering with thi^ vitaUtj of the ovum, pr its 
relation to the maternal structlre^or on ‘cm'tain conditions 
directly affeef^g Jtjie mother’s health. 

^ , One of common antecedents of abortion is the 

which leads to secondary changes, and 



Ohap. X.] . ABORTION AND PREMATURE LABOUR. 

ultimately produces the uterine contractions which end in^^Oausesr 
its expulsion. The precise causes of death in any given case 
cannot always be accurately ascertained, as they sometimes totus. 
depend on conditions which are traceable to the maternal 
structures, at others to the ovular only, or, it may be, to a 
combination of the two. Nor does it Jby any means follow 
tliat the death of the ovum immediately result in its ex- 
pulsion. The mode in which death of the ovuni\ produces 
abortion is not difficult to understand, for it necessarily leads 
to changes in the relsdions between the ovular and tnatemal 
struc^res; tliese changes cause hemorrhages — partly exter- 
nal, and partly into the membranes— which, in their turn, 


Fig. 85. 



a > 

AIT APOPLECTIC OVUM, WITH BLOOD EFFUPiED IN M-W38BS CNPER THE PCETAL PURFACB 
Off TUB MEMBBANE. 

excite uterine contraction. Extravasdtions of blood may take 
place iu various positions. One of the most, common is into 
the decidual cavity, between the decidua vera and the 46cidua 
reflexa — or between the decidua vera, and the uterine walls. 

If the hemorrhage is only slight, and especially if it comes toravasa- 
from that portion of the decidua near tb,e, fitlernal os, and tio^foi- 
at a distance from the ovuin, there need, be no material i<>wing the 
separation, and pregnancy may continue^ .This explains 
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the cases we occasionally meet with in which there 
is more or less hemorrhage during pregnancy, without 
subsequent abortion. When the amount of extravasated 
blood is at all great, separation and abortion necessarily 
result, and the decidua will be found on expulsion to have 
coagula on its surface, and between its various layers, which, 
on section, are found to project into the cavity of the am- 
nion (fig. 85)i In other cases liemorrhage is still more exten- 
sive, and, after breaking through the decidua reflexa, it forms 
clots between it and the chorion, and even in the cavity of 


Fig. 86. 



IlLTiUlTKl) OVUM, Wmi PtESHT DBaUXBRATIOy OF THIS MBMDIIAXK. 


the amnion. Supposing expulsion to take place shortly after 
coagula are deposited among the membranes, the blood 
is little altered, and we have an ordinary abortion. If, 
Formatiorr however, the ovum is retained, the coagulated fibrine, dnd 
of moles, placenta or membranes, undergo secondary changes, 

which lead to t^e formation of moles. The so-called 
fleshy ^le (^g. 86) is often retained for many weeks or 
months sifter ttm death of the fmtus, during which time there 
may be but little modification of the usual symptoms of 
pregnancy to attract attention ; or, as is frequently the case, 
it gives rise to occasional hemorrhage, until at last uterine 
oehtractions come on, and the contents of the Uterus are cast 
^in the^focjUnpf 4 ^hick fleshy mass, showing but little re- 
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semblance to tlie ordinary products of conception. TUe# 
most probable explanation of its formation is, that when 
hemorrhage originally took place, the etfiision of blood was 
not sufficient to effect the entire separation and expulsion of 
the oVnm. Part of the membranes, or of the placenta, if that 
organ had commenced to form, retainec^ its organic connec- 
tion with the uterus, while the foetus itself perished. The 
attached portion of the placenta and membranes continue 
to be nourished, although abnormally. The foetus itself 
generally entirely disappears, especially if it has perished 
at an early period of utero-gestation, when it becomes 
dissolved in the liquor amnii. Or it may become mace- 
rated, shrivelled, and greatly altered in appearance. The 
effused blood becomes decolorised from the absorption of 
the corpuscles ; and, according to Scanzoni, fresh vessels are 
developed in the fi.brine, which increase the vascular attach- 
ment of the mole to the uterine walls. The placenta and 
membranes may go on increasing in thickness, until they 
form a mass of considerable size. Careful microscopic ex- 
amination will almost always enable us to discover the villi 
of the chorion, altered in appearance, often loaded with 
granular fatty molecules, but sufficiently distinct to be 
readily recognisable. 

Important as are the causes of abortion arising from some Onuses 
morbid condition of the ovum, they are not more so than on^tho'"^ 
those which depend on the maternal state, and it is to be ob- mntemal 
served that the former are often indirect causes, produced 
by primary maternal changes. Many of these maternal 
causes of abortion act by causing hyperasmia of the uterus, \ / 
which leads to extravasation of blood. Thus abortion is apt to 
occur in women who lead unhealthy lives, such as those who 
occupy over-heated and ill-ventilated rooms, indulge -to ex- 
cess in the fatigues and pleasures of society, in the use of 
alcoholic drinks, and the like, d^er -frequent coitus has ^ 
been, for the same reason, observed to produce a remark- 
able tendency to abortion, and Parent-Duchatelet has noted 
that nt is of very frequent occurrence amongst women of 
loose life. Many disease s strongly predispose to it, such z 
as fevers, zymotic diseases of all kinds, measles, s<^rlet fever, 
small-pox ; and diseases of the respiratory organs, such as 
bronchitis and pneumonia. . %philis is well known to be one 
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' of the most frequent causes, and one that is likely to act in 
successive pregnancies- It may act so that the pregnancy is 
brought to a premature termination, time after time, until 
the constitutional disease is eradicated by appropriate treat- 
ment. It undoubtedly acts in some cases through the 
influence of the father in producing a diseased ovum ; and it 
is the only cause which can with certainty be traced to the 
state of the father’s health. Many other morbid conditions 
of the blood also dispose to abortion. It has been observed 
to be a frequent result of lead-po isoning ; also of the pre- 
sence of noxious gases Jn tjie atmosphere, such as an excess of 
carbonic acid. 

Many causes act through the nervous system, such as 
fright, anxiety, sudden shocks and the like. Thus there are 
numerous instances on record in which women aborted 
suddenly after the receipt of some had news, and it is said to 
have been of frequent occurrence in women immediately 
before execution. The i nfluenc e of irritations propagated 
tlirough the nervous system from a distance, tending to 
produce uterine contraction and abortion through the agency 
of reflex action, has been specially dwelt upon by Tyler 
Smith. Thus he points out that abortion is not unfrecjiiently 
met witli, fipiii,4bfi-iKri^tion^.of.cons in women 

who become pregnant during lactation. The effect of suck- 
ling in producing uterine contraction is, indeed, well known, 
and the application of the child to the breast, for this 
purpose, has long been recognised as a method of treatment 
in post-partum hemorrhage. The irritation of the tri-facial 
in severe toqtl^clm ; of the renal nerves in cases of gravel, ( 
in albuminuria, &c. ; of the intestinal nerves in excessive 
vomiting, in dia^oea, obstinate constipation, asemdes, 
&c., all act in the same way. We may, perhaps, also 
explain, by this hypothesis, the fact, which can hardly be 
doubted, that woi^h^n more apt to abort at what would 
have-been tbe^menstrual epoch, than at other times, as the 
ovarian nerves may then be subject to undue excitement. It 
is probable, however, that there may be also at thebe' times 
more or less active congestion about Hie decidua, which may 
predispose to laceration of its capillaries and blood extrava- 
st^ion. There can be little doubt that such congestion exists 
||||^ee3M?ejiitj4n^l.ca^ in which menstruation continuestfor 
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one or more periods after conception, the blood probably^ 
escaping from the space between the decidua vera and reflexa j 
and, therefore, tliere is no reason to question its also happen- 
ing even when such abnormal menstruation is not present. 

Certain physical causes may produce abortion by, separa- 
ting the ovum. Thus it may follow a fall, a blow, slipping 
down stairs, or other accidents of a trivial character. On 
the other hand, women may be subjected to injuries of the 
severest kind without aborting. The probability, there- 
fore, is that these apparently trivial causes only operate in 
women who, for some other reason, are predisposed to the 
accident. This is borne out by the fact — which is well known 
in these days, when the artificial production of abortion is, 
unhappily, far from a very rare event — that it is by no means 
easy to destroy tlie vitality of the foetus. I myself know of 
a case, in which the uterine sound was passed several times 
into a pregnant uterus without producing abortion, the preg- 
nancy eventually proceeding to term. Oldham has related a 
similar case in which he in vain attempted to bring it on 
by the sound in a case of contracted pelvis ; and Duncan has 
mentioned an instance in which an intra-uterine stem pessary 
was unwittingly introduced, and worn for some time by a 
pregnant woman, without any bad effect. The fact that preg- 
nancy is with difficulty interfered with when there is a 
healthy relation between the ovum and the uterus, no doubt ex- 
plains the disastrous effects of criminal abortion, which have 
been especially insisted on by many of our American brethren. 

Morbid states of the uterus itself liave an important 
influence in the production of abortion. Any condition 
which mechanically interferes with the proper development 
of the uterus is a^t to operate in this way. Amongst these 
|may be mentioned^^fibro id^ t u mours ; the presence of old 
I perit oneal adhes ions, rendering the womb a more or less 
► fixed organ; but, above all, flexifo and displaccnaent of 
>1 f^hejuterus. Retroflexion of uterus is, unquestionably, one of 
the most frequent factors in its production, not only on 
account of the irritation which the abnormal position sets ' 
up, but from the interference with the uterine Circulation, 
which leads to the effusion of blood, and the death of the 
ovum. An inflamed condition of the cervical and uterine 
mucous membr^jans 'will act in the same way, should preg- 
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aancy have occurred ; although such a condition more often 
prevents conception taking place. 

Symptoms. One of the earliest indications of impending abortion is 
more or less h emorrhag e. This may at first be slight, and 
may last for a short time only, again recurring after an inter- 
val of time ; or it mg,y commence with a sudden and profuse 
discharge. Occasionally it is very abundant, and its con- 
tinuance and amount form one of the gravest symptoms of 
the accident. After the loss of blood has continued for a 
greater or less length of time, it may be even for some days, 
uterine contractions come on, recurring at regular intervals, 
and eventually leading to the expulsion of the ovum. More 
rarely the impen ding , commences with pains ^ 
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whicli lead to laceration of vessels and hemorrhage. 

As long as one or other of these symptoms exists alone, we 
may hope to avert the threatened miscarriage ; but it may, I 
think, be taken for granted that when both occur |together there 
is little or no chance of its being arrested. Certain premonitory 
symptoms are described by authors as common in abortion, 
such as feverishness, shivering, a sensation of coldness ; all of 
which ate obscure and unreliable, and are certainly much 
more frequently absent than present. 

If the pregnancy be early it is probable that the entire 
ovum will be shed with little trouble, and it often passes 
unperceived in the clots which surround it. It is there- 
fore of importance that ail the discharges should he very 
carefully examined. After the second month the rigid 
and undilated cervix presents a formidable obstacle to 
the escape of the ovum, and it may be a considerable 
time before there is sufficient dilatation to admit of its 
passage. This is gradually effected by the continuance 
of pains, but not without a severe loss of blood. It may be 
that the amnion is ruptured, and the foetus expelled first. 
After a lapse of tiifie the secundines are also shed, hut there 
may be a considerable delay, amounting even to days, before 
this 18 effected." As long as any portions of the membranes 
are retained in utero the patient is necessarily subjected to 
considerable risk, not only from the Continuance of hemorrj 
h£i|[e, but also from septicaemia. Hence it may he laid down 
a Tul^, that we can never consider our patient out of 
utjfctili life have satisfied ourselves that thewhol^Of 
>rii)te contents liave been expelled. 
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Our first endeavour in any case of impending miscarriage Treatment, 
will be, of course, to avert the threatened accident. If Arrest of 
hemorrhage has not been excessive, and if, on vaginal examina- 
tion, which shoiild always be practised, we find no dilatation carriage, 
of the 08 , we may entertain a reasonable hope of success; If, on 
the contrary, we find the os beginning to open, if we are ablej 
to insert the finger through it so as to touch the ovum, espe-U 
cially if pains also exist, we are justified in considering 
abortion to be inevitable, and the indication will then be to 
have the ovum expelled, and the case terminated as soon aLs 
possible. In the former e ase the most absolute rest is the 
first thing to insist on. The patient should be placed in 
bed, not overburdened with clothes, in a cool temperature, 
ahd she should have a light and easily assimilated diet. All 
movements, even rising out of bed to empty the bladder or 
bowels, should be absolutely prohibited. To avert the ten- 
dency to the commencement of uterine contractiojm there is 
no remedy so^iiseful as ogium, which must be given freely, 
and frequently repeated. It may be administered either in 
the form of laudanum, or of Kattlg^^e^atiye^ solution, which 
has the advantage of producing less general disturbance. It 
may be advantageously exhibited in doses of from 20 to 30 
minims, and repeated after a few liours. A sti U bett er 
preparation is chlorodyne, which I have found of extreme 
value in arresting impending miscarriage, in doses of 15 
minims, repeated every third or fourth liour. If, from any 
cause, it is considered unadvisable to give the sedative by the 
mouth, it may be administered in a small starch enema per 
rectum. In all cases it will be necessary to keep the patient 
more or less under the influence of the drug for several days, 
and until all symptoms of miscarriage have passed away. 

Care should be taken that the bowels do not become locked 
up by the action of the opiates — as this might of itself 
be a cause of irritation — and their constipating effects, 
ought to be obviated by small doses of castor oil, or 
otl^r gentle aperient. Various subsidiary methods o& treat-* 

Hient have been recommended, such as bleeding from the 
arm, or the local application of leeches in supposed plethoric 
states of the system ; revulsives, such as dry cupping tp the 
loins ; the application of ice, to check hemorrliage ; astringents, 
sujph as acetate of lead or gallic acid, for the same purpose. 
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Most of these, if not positively hurtful, will be, at least, use-^ 
less. The cases in which venesection would beneficial are 
extremely rare, and the local applications, especially cold, 
are much inore apt to favour, than to prevent, uterine action. 

In cases of repeated miscarriage in successive pregnancies, 
a special course of prophylactic treatment is indicated, and 
is often attended with much success. In cases of this kind 
the first indication, and one which ought to be very carefully, 
attended to, is to seek for and, if possible, to remove or miti- 
gate the cause which has given rise to the former abortions. 
Those causes which depend on constitutional states must first 
be carefully investigated, and treated according to the indica- 
tions present. These may be obscure and not easily discovered ; 
but it is certainly unwise to assume too readily tlie existence 
of what has been called ‘a habit of abortion,’ which further 
enquiry may prove to be only an indication of constitutional 
deWlity, degeneracy of the placental structures, or a latent 
and unsuspected sypliilitic taint. If constitutional debility 
be present to a marked extent, a generous diet and a restora- 
tive course of treatment (preparations of iron, quinine, and 
other suitable tonics), may effect the desired object. 

Local congestion of the uterus, or a g^eraL plethoric 
state of the patient, have often been supposed to be efficient 
causes of recurring abortion. Dr. Henry Bennet has espe- 
cially dwelt on the influence of congestion and abrasions of 
the cervix in causing premature expulsion of the foetus,* and 
recommends the topical application of nitrate of silver, or 
other caustics, to the inflammatory abrasions existing on the 
neck of the womb. Formerly venesection was a favourite 
remedy ; and many authors have recommended the local ab- 
straction of blood by leeches applied to the groin, or round 
the anus, or even to the cervix* The influence of general 
plethpra is more than doubtful and although local conges- 
tions are, probably^ much more effective causes, still it would 
seem more judicious to treat them by rest, and local seda- 
tives, ratheSr th^n by topical ^applications which, injudidefufly 
applied, might produce the very accident they were in&jguled 
to prevent* - 

The position of the uterus should, How’ever, be care»- 
JuDy investigated; If. it be found to be retroflexed, a„ 

jfc htflammutUm of the Uterus^ p. 432. 
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fitting Hodge’s |iessary should be applied, so as to support it^ 
until it has completely risen out of the pelvis. 

The 'possibility of syphilitic infection should always bC TreAtment 
enquired into, for it is beyond any doubt that this poison depending 
may act on the product of conception, long after all appre- on eyphi- 
ciable traces of it have disappeared^ from the infected parent* 

Should there be recurrent abortions in a patient who had for- 
merly suffered from syphilis, or whose husband had at any 
time contracted the disease, no time should be lost in using 
appropriate anti-syphilitic remjd^ wliich should invariably 
be administeredTTiotK to the husband and wife. Diday es- 
pecially insists that in such cases it is not sufEcient to submit 
the father and mother to a mercurial course in the absence 
of pregnancy, but that, as each successive impregnation occurs, 
the mother should again commence anti‘-syphilitic treatment, 
even though she has no visible traces of the disease.^ In 
this way there is reasonable ground for hoping that infection 
of the ovum may be prevented. I think, too, that we may 
be the more encouraged to persevere in the treatment of these 
unfortunate cases, from the fact that the syphilitic poison 
tends to wear itself out. I have seen several cases in which 
this taint, at first, produced early abortion, then each suc- 
cessive pregnancy was of longer duration, until eventually 
a living child was born. 

In fatty degeneration of the chorion villi, and in other Treatment 
morbid states of the placenta, which act by preventing 
the proper nutrition of the foetus, and the due aeration of labour de- 
its blood, there is no reliable means of treatment except fatty de-^*' 
the general i mp rovement of the mother’s health. Simpson generation 
strongly recommended the administration of chlorat e of p otash cLta! 
in cases in which the child habitually dies in the latter 
nfonths of pregnancy, on the supposition that it supplied to 
the blood a large amount of oxygen, and thus made up for 
any deficiency in the supply of that element through the 
placental tufts. The theory is, at best, a doubtful one, 
altfacMigh I believe the drug to be unquestionably bene- 
ficial^iii cases of the kind. It probably acts by its tonic 
properties rather than in the manner Simpson supposed. 

It may be given in doses of 15 to 20 grains three times a 
may be advantageously combined with small doses 
^ Diday, Infantile 8yi>hilie^ Soc. Tram. p. 207 - 
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. of dilute In frequently recurring prema- 

ture labours with dead children, Simpson strongly recom- 
mended the induction of prem ature lab our a little before th e 
time at which we hhd reason to believe that the foetus had 
usually perished; or, in other words^ before the placental 
disease had advanced sufficiently far to interfere with its nutri- 
tion. The practice has constantly been adopted with success, 
and is perfectly legitimate, but the difficulty, of course, is 
to tix on the right time. Careful auscultation of tlie foetal 
heart may be of some use in guiding us to a decision, as the 
death of the foetus is generally preceded for some days by 
irregular, tumultuous, and intermittent action of the heart. 
Treatment There will always remain a certain number of cases in 
musTcan appreciable cause can be discovered.* Under such 

betiia- circumstances prolonge d rest, at least until the time has 
passed at which abortion formerly took place, will afford the 
best chance of avoiding a recurrence of the accident. There 
must always be some difficulty in carrying out this indica- 
tion, inasmuch as the patient’s health is apt to suffer in other 
ways from the confinement, and the want of fresh air and 
exercise which it entails. The strictness with which rest 
should be insisted on must vary in different cases, but it 
should be s pecially attended to at what would have been the 
ra<ms^;^l^^ods. At these times the patient should remain 
in bed altogether ; at others she may lie on a sofii, and, if 
circumstances permit, spend part of the day, at least, in the 
TpcRtment open air. S^ual intercourse should be prohibited. Should 
tion*is in-* actual symptoms of abortion come on, the preventive treat- 
0«itablo. merit, already indicated, may he resorted to. Great care, 
however, should be used in prescribing opiates as pre- 
ventives, and they should be given for a specified time 
only. I have seen, more than once, an incurable habit of 
opiumreating originate from the incautious and too long 
continued exhibition qf the drug in such cases. 

'W’hen* we have satisfied ourselves that abortion is inevi- 
table, ^te must proceed to employ treatment that favours the 
expulsion of the ovum. •. 

II the os be su^ciently dilated, and the pains strong, we 
ovuin when this separated and protruding from the os. Wo 

^thin ^ 1? may then he able to detach it by the finger. For this pur- 
. pose.-vthe uterus is depressed from without by the left hand,* 
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\yhil6 an endeavour is made to scoop out the ovum with the 
examining finger. If it is out of reach, and yefc appears . 
detached, chloroform should be administered, the whole 
hand introduced into the vagina, and the finger into 
the uterine cavity. The complete detachment of the ovum, 
can, in this way, be far more readily and safely effected than 
by using any of the many ovum-forceps which have been in- 
vented for the purpose. 

If the ovum, be not sufficiently separated, or the os be Plugeing 
undilated, means must be taken to control the hemorrhage 
until the former can be removed or expelled. It is here that 
plugging of the vagina finds its most useful application. This 
may be done in various ways. That most usually employed 
is filling the vagina with a tolerably large sponge, in the in- 
terstices of which the blood coagulates. A better plan is to 
soak a number of pledgets of cotton wool in water and tie a 
string round each. The vagina can be completely and effec- 
tually packed with these ; and this is best done through a 
speculum. Each pledget should be coveted with glycerine, 
which prevents completely the offensive odour which other- 
wise always arises. The pledgets can be removed by trac- 
tion on the strings, but if these are not used much pain is 
caused in getting them out of the vagina. The plug should 
never be left in for more than six or eight hours, after 
which a fresh one may be inserted if necessary. Two or three ' 
full doses of the liquid extract of ergot, of Jss to 5j each, 
may be given While the plug is in position. The plug itself 
is a strong excitant of uterine action, and the two combined 
often effect complete detachment, so that, on the removal 
of the tampon, the ovum may be found lying loose in the 
os uteri. If the os be undilated and the ovum entirely 
out of reach, the former may be opened by means of sponge 
or laminaria tents. Of these I think a well prepared 
sponge tent the most effectual, and it can be maintained 
in situ by a vaginal plug below it. It also acts as a mosjt 
eflScient plug, effectually controlling all hemorrhage.' In a 
few tfours it opens up the os suflSciently to admit the finger. 

Tlie most troublesome cases are those in which the* foetuis Eetention 
is first expelled, and the placenta and membranes remain 
utero. As long as this is the case the patient can never be branea. 
‘considered safe from the occurrence of septicaemia^ Dr. 
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^ Priestley has strongly insisted on the importance of removing 
the secundines as soon as possible. There can be no doubt 
that this should be done whenever it is feasible. Cases, how- 
ever, are frequently met with in which any forcible attempt 
at removal would be likely to prove very hurtful, and in which 
it is better practice to control hemorrhage by the plug or 
sponge tent, and wait until the placenta is detiiched, which 
it will generally be in a day or two at most. Under such 
circumstances fetor and decomposition of the secundines may 
be prevented by intra-uterine injections of Condy’s fluid. 
Provided the os be sufficiently patulous to prevent the collec- 
tion of the fluid in the uterine cavity, and not more than a 
drachin or two of fluid be injected at a time, so as simply to 
wasli away and disinfect decomposing detritus, they can be 
used with perfect safety. Sometimes cases are met with in 
which the os has entirely closed, and in which we can only 
suspect the retention of the placenta by the history of tlie 
case, the continuance of hemorrhage, or the presence of a 
fetid discharge. Should we see reason to suspect this the os 
must be dilated with sponge or laminaria tents, and the 
uterine cavity thoroughly explored under chloroform. This 
condition of things is far from uncommon in women who 
have not had medical assistance from the first, and it often 
gives rise to very troublesome and anxious symptoms. It 
has been said that placentae thus retained have been com- 
pletely absorbed, and' cases of the kind have been rt dated by 
Naegele and Osiander. The spontaneous absorption, how- 
ever, of so highly organised a body as the placenta would be 
d, phenomenon of the most remarkable character, and the evi- 
dence in proof of it is certainly far from suflBciently strong to 
forctf us to credit it ; and it seems more natural to suppose 
that, in eases of the kind, the placenta has been cast off 
without the knowledge of the patient. Sometimes, however, 
the placenta never ^hecomes entirely detached, and, retaining 
organic connectioii with the uterine walls, forms what has 
been called a ^ placental polypus^ This may produce secon- 
dary hemorrhages, in the same way as an ordinary fibroid 
polypus, Barnes recommends the removal of these masses by 
uielBins of the wire 4craseur. Before their detection the os 
uteti must be opened ,up. 

freqqepcy with which ‘ abortion leads to chronic 
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utenne disease should lead us to attach much more import- * 
aaice to the subsequent management of the patient than has 
been customary. The. usual practice is to coniine the patient 
to bed for two or three days only, and then to allow her to re- 
.Bume her ordinary avocations, on the supposition that a mis- 
carriage requires less subsequent care than a confinement. 
The contrary of this is, however, most probably the case ; for 
the uterus has been emptied when it is unprepared for 
involution, and that process is often very imperfectly per- 
formed. We should, therefore, insist on at least as much 
attention being paid to rest as after labour at tenn. 
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CHAPTER I. 

THE PHFJNOMBNA OF LABOUR. 

In considering delivery at term we have to discuss two dis- 
tinct classes of events. 

One of these is the series of vital actions brought into 
play ill order to effect the expulsion of the child ; and the 
other consists of the movements imparted to the child — 
the body to be expelled — in other words, the mechanism of 
delivery. 

Before proceeding to the consideration of these im- 
portant topics, a few words may be said as to the determining 
causes of labour. This subject has been from the earliest 
times a qucnstio vexata among physiologists ; and many and 
various are the theories which have been broacJied to explain 
the curious fact that labour spontaneously commences, if not 
at a fixed epoch, at any rate approximately so. It must be 
adXnitted that, even yet, there is no explanation which can be 
implicitly accepted. 

The explanations which have been given may be divided 
into two classes — those which attribute the advent of labour 
to the fostus, and those which refer it to some change con- 
nected with the maternal generative organs. 

The former is the opinion which was held by the older 
accouchi^urs, who assigned to the foetus some active infiu<- 
enco effecting its own expulsion. It need hardly be 
said Ulat such fanciful views have no kind of physiological 
basis. Others have sup^sed that there might be some 
diange in the placenta^ circulation, or in the vasciitar system 
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of the fcetus, which might solve the mystery. The latest 
hypothesis of this kind, which, however, is not fortified 
by any evidence, is by Barnes, who says : ‘ I rather incline 
to the opinion that when the foetus has attained its full 
development, when its organs are prepared* for external life, 
some change takes place* in its circulation, which involves 
a correlative disturbance in the maternal circulation, which 
excites the attempt at labour.’^ 

The majority of obstetricians, however, refer the advent 
of labour to purely maternal causes. Among the more 
favourite theories is one, which was originally started in tliis 
country by Dr. Power, ^nd adopted and illustrated by Depaul, 
Dubois, and other writers. It is based on the assump- 
tion that there is a sphincter action of the fibres of the 
cervix, analogous to that of the sphincters of the bladder 
and rectum, and that when the cervix is taken up into 
the general uterine cavity as pregnancy advances, the ovum 
presses upon it, irritates its nerves, and so sets up reflex 
action, which ends in the establishment of uterine contrac- 
tion. This theory was founded on erroneous conceptions of 
the changes that occurred in the neck of the uterus ; and, 
as it is certain that obliteration of the cervix does not really 
take place in the manner that Power believed when his 
theory was broached, it is obvious that its supposed result 
cannot follow. 

Extreme distension of the uterus has been held to be 
the determining cause of labour ; a view lately revived by 
Dr. King, of Washington, * who believes that contractions 
are induced because the uterus ceases to augment in capacity, 
while its contents still continue to increase. This hypothesis, 
is suflSciently disproved by a number of clinical facts which 
show that the uterus may be sulyect to excessive and even 
rapid. , distension — ^as in cases of hydramnios, multiple ‘ 
pregnancy, and hyCatiform degeneration of the ovum — ^with-* 
out the Supervention of uterine contractions. 

Another inciter of uterine Action has 1>een supposed to 
be the separation of the ovum froiu its connections^ the 
uterine parietes, in consequence of* fatty degeneration of the 
, decidua occurring, at the end of pregnancy. The supposed 
* of Women, p. 434., 

Journal of Odsfeirlce, yol iii. 
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result of this change, which*undoubted]y cccuis, is that the 
ovum becomes so detached from its organic adhesions as to ^ 
be somewhat in the position of a foreign body, and thus in- 
cites the nerves so largely distributed over the interior of the 
uterus. Tliis theory, which has been widely accepted, was 
originally started by Sir James Simpson, who pointed out 
that some of the most efficient means of inducing labour 
(such, for example, as the insertion of a gum elastic catheter 
between the ovum and the uterine walls) probably acted in 
the same way, viz. by effecting separation of the mem- 
branes and detachment of the ovum. 

Barnes instances, in opposition to this idea, the fact that 
ineffectual attempts at labour come on at the natural term 
of gestation in cases of extra-uterine pregnancy, when the 
foetus is altogether independent of the uterus, and therefore, 
he argues, the cause cannot be situated in the uterus itself. 
A fair answer to this argument would be that although, in 
such cases, tlie womb docs not contain the ovum, it does 
contain a decidua, the degeneration and separation of whicli 
might suffice to induce the abortive and partial attempts at 
labour then witnessed. 

’ A serious objection to all thesd theories, which are based 
on the assumption that some local irritation brings on con- 
traction, is the fact, which has not been generally appre- 
ciated, that uterine contractiojois are always present during 
pregnaucy as a normal occurrence, and that they maybe 
and often are readily intensified at any time, so as to result 
in premature delivery. 

It is, indeed, most likely that, at or about the full term,j 
the nervous supply of the uterus is so highly developed, and 
in so advanced a state of irritability, that it more readily 
responds to stimuli, than at other times. If by separation of 
the decidua, or in some other way, stimulation of the exciter* 
nerves is then effected, more frequent and forcible contrac- 
tions than usual may result, and, as they become stronger and 
more regular, terminate in labour. But, allowing this, it still 
remains quite unexplained why this should occur with such 
regularity at a definite time. 

Tyler Smith tried, indeed, to prove that labour came on 
naturally at what would have been a mengtraalrw®^ the 
congestion attending th-e menstrual nisus acting as the 
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exciter of uterine contraction. He,, therefore, refers the 
onset of labour to ovarian, rather than to uterine, causes. 
Although this view is upheld with all its author’s great 
talent, there are several objections to it difficult to overcome. 
Thus, it assumes that periodic changes in the ovary continue 
during pregnancy, of which there is no proof. Indeed there 
is good reason to believe that ovulation is suspended during 
gestation, and with it, of course, the menstrual nisus. Be- 
sides, as has been well objected by Cazeaux, even if this 
theory were admitted, it would still leave the mystery un- 
solved, for it would not explain why the menstrual nisus 
should act in this way at the tenth menstrual epoch, rather 
than at the ninth or eleventh. 

In spite, then, of the many theories at our disposal, it is 
to be feared that we must admit ourselves to be still in 
entire ignorance of the reason why labour should come on at 
a fixed epoch. 

The expulsion of the child in labour is effected by the 
contractions of the muscular fibres of the uteiMis, aided by 
those of some of the abdominal muscles. These cftbrts are 
in the main entirely independent of volition. So far as 
regards the uterine contractions, this is absolutely true, for 
the mother has no power of originating, lessening, or in- 
creasing the action of the uterus. As regards the abdominal 
muscles, however, the mother is certainly able to bring them 
into action, and to increase their power by voluntary efforts ; 
but, as labour advances, and as the head passes into the 
vagina and irritates the nerves supplying it, the abdominal 
muscles are often stimulated to contract, through tlie influ- 
ence of reflex action, independent of volition on the part of 
the mother. 


There can be little doubt that the chief agent in the ex- 
pulsion of the child is the contraction of the uterus itself. 
JhiB opinion j^^almost unanimously held by accoucheurs, and 
the influfi^ce of the abdominal muscles is believed to be 
purely Accessory. Dr. Haughton, however, maintains a view 


which is directly contrary to this. From an examination of 
the force of the uterine contractions, arrived at by measuring 
the amount of muscular fibre contained in the walls of the 
Ujterus, hejirriyes at the conclusion that the uterine xontrac- 
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dilating tbe os uteri, trin^^ing into action, if needful, a force ' 
equivalent to 54 lbs.; but when this is effected, and the second 
stage of labour has coniinenced, he thinks the remainder of 
the labour is mainly completed by the contractions of the 
abdominal muscles, to which he attributes enormous powers, 
equivalent, if needful, to a pressure of 523*65 lbs. on the area 
of the pelvic canal. 

These views bear on a topic of primary consequence in 
the physiology of labour. They have been fully criticised 
by Duncan, who has devoted much expi^rimental research to 
the study of the powers brought into action in the expulsion 
of the child. His conclusions are that, so far from the 
enormous force being employed that Haughton estimated, 
in the large majority of cases the effective force brought to 
bear on the child by the combined action of both the uterine 
and abdominal muscles is less than 50 lbs. — that is, less than 
the force which Haughton attributed to the uterus alone. 

In extremely severe labours, when the resistance is ex- 
cessive, he thinks that an extra power may be employed ; 
but estimates the maximum as not above 80 lbs., including 
in this total the action of both the uterine and abdominal 
muscles. Joulin arrived at the conclusion that the uterine 
contractions were capable of resisting a maximum force of 
about one hundredweight. Both these estimates, it will be 
observed, are much under that of Haughton, which Duncan 
describes as representing ^ a strain to which the maternal 
machinery could not be subjected without instantaneous and 
utter destruction.’ 

There are many facts in the history of parturition which Reasons on 
make it certain that tlie cliief factor in the expulsion of the 
child is the uterus. Among these may be mentioned oc- is based, 
casional cases in which the action of the abdominal muscles 
is materially lessened, if not annulled — as i n J >rofound 
anaggthesi^ and in some cases of paraplegia — in which, never- 
theless, uterine contractions suffice to effect delivery. The 
most familiar example of its influence, however, and one 
that i^ a matter of everyday observation in practice, is 
T;^en^erti^of_the uterus exists. In such cases no effort 
on the part of the mother, no amount of voluntaiy action 
that she can bring to bear on the child, has any appreciable 
influence on the progress of the labour, which remains in ^ 

fra 
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abeyance until the defective uterine action is re-established, 
or until artificial aid is given. 

The contraction of the uterus, then, being the main agent 
in delivery, it is important for us to appreciate its mode of 
action, and its effect on the ovum. 

We have seen that intermittent and generally painless 
uterine contractiras exist during pregnancy. As the period 
for delivery approaches, these become more frequent and 
intense, until labour actually commences, when they begin to 
be sufficiently developed to effect the opening up of tlie os 
uteri, with the view to the passage of the child. They are 
now accompanied by pain, which increases as labour ad- 
vances, and is so characteristic that ‘ pains ’ are universally 
used as a descriptive term for the contraction’s themselves. 
It does not necessarily follow that uterine contractions are 
painless until they commence to effect dilatation of the os 
uteri. On the contrary, during the last days or even weeks 
of pregnancy, women constantly have irregular contractions, 
accompanied by severe suffering, which, however, pass off 
without producing any marked effect on the cervix. When 
labour has actually begun, if the hand' is placed on the 
uterus when a pain commences, the contraction of its 
muscular tissue is very apparent, and the whole organ is 
observed to become tense and hard, the rigidity increas- 
ing until the pain has reached its acme, the uterine walls 
then relaxing, and remaining soft until the next pain comes 
on. At the commencement of labour these pains are few, 
separated from each other by a considerable interval, and of 
short duration. In a perfectly typical labour the interval 
between the pains becomes shorter and shorter, while, at the 
satne time, the duration of each pain is increased. At first 
they may occur only once in an hour or more, while even- 
tually there pot be* more than a feW minutes’ interval 
between them. 

If, when the pains are fairly established, a vaginal ex- 
aminaj^ibn be made, the os uteri will be found to be thinned 
and dilated in proportion to the progress of tlie labour. 
During the contraction the bag of jn^mJ>ranjes will be felt 
to bulge, to become tense fronithelioWnward pressure of the 
^ithin it, and to protrude through the os if 
open. The membranes, with the contained 
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liquor amnii, tluis form a flmd wedge, which has a most 
important influence in dilating the os uteri. This does not, 
however, form the sole mechanism by which the os uteri 
is dilated, for it is also acted upon by the contractions of the 
muscular fibres of the uterus, which tend to pull it open. 

It is probable that the muscular dilatation of the os is 
effected chiefly by the longitudinal fibres, which, as they 
shorten, act upon the os uteri, the part where there is least 
resistance. 

Partly then by muscular contraction, partly by mechanical 
pressure, the cervical canal is dilated, and as it opens up it 
becomes thinner and thinner, until it is entirely taken up 
into the uterine cavity. 

There is no longer any obstacle to the passage of the pre- Rupture of 
senting part of the child into the cavity of the pelvis, and 
the force of the pains now generally effects the rupture of the 
meinbranes, and the escape of the liquor amnii. There is, 
at this time, often observed a temporary relaxation in the 
frequency of the pains, wtich had been steadily increasing ; 
but they soon recommence with increased vigour. If the 
abdomen be now examined it will be observed to be much 
diminished in size, partly in consequence of the escape of the 
liquor amnii, partly from the descent of the foetus into the 
pelvic cavity. 

The character of the pains soon, changes. They become Change in 
stronger, longer in duration, separated by a shorter interval, 
and accompanied by a distinct forcing effort, being generally the pains, 
described as ^ the bearing down ’ pains. Now is the time at 
which the accessory muscles of parturition come into opera- 
tion. The patient brings them into play in the manner 
which will be subsequently described, and the combined 
action of the uterine and abdominal muscles continues until 
the expulsion of the child is effected. 

The precise mode of uterine contraction is still some- Thepteciae 
what a matter of dispute. It is generally described as com- 
mencing in the cervix, passing gradually upwards by peristal- uterus is 
tic a<]rfiion,.the wave then returning downwards towards the 
os uteri. This view was maintained by Wigand, and has been ^ 
endorsed by Kigby, Tyler Smith, and many other writers. 

In support of it they instance the fact that, on the ^cession 
of a pain, the presenting part first recedes, the ^ag of mm- 
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branes then becomes tense and protrudes through the os, 
and it is not until some time that the presenting part of the 
child itself is pushed down. It is very doubtful if this view 
is correct ; and a careful examination of the course of the 
pains would rather lead to the belief that the cQ iitractions 
commence at the fundus, where the muscular tissue is most 
largely developed, and gradually proceed downward to tlie 
cervix; the waves of contraction being, however, so rapid 
that the whole organ seems to harden en masse. The ap- 
parent recession of the presenting part, and th^ bulging of 
the ba^ of membranes, are certainly no proof that the con- 
tractions begin at the cervix ; for the commencing contrac- 
tion would necessarily push down the fluid in front of the 
head, and cause the membranes to bulge, and - the os to 
become tense, before its force was brought to bear on the 
foetus itself. Indeed did the contraction commence at the 
lower part of the uterus, we should expect the opposite of 
what takes place to occur, and the waters to be pushed up- 
wards, and away from the cervix. The fundal origin of the 
contraction is further illustrated by what is observed when 
the hand of the accoucheur is placed in the uterine cavity, 
as often happens in certain cases of hemori*hage or turning ; 
for if a pain then comes on, it will be felt to start at the 
fundus, and gradually compress the hand from above down- 
wards. ^ 

Value of Tlie intermittent character of the contractions is of great 
mrttent^" practical importance. Were they continuous, not only would 
character the muscular powers of the patient be rapidly exhausted, but, 
pains. ol^Uteration of the, vessels produced by the muscular 

contraction, the circulation through the placenta would be 
interfered with, and the life of the child imperilled. Hence 
one of the chief dangers of protracted, labour, especially 
after the escape of the liquor amnii, is that the uterine fibres 
may enter into aj' state of tonic rigidity, a condition that 
c^mlot be lopg continued without serious risks both to the 
mother and cliiid. 

The w- The fact that the uterine contractions are altogether in- 

traetiofns voluntary proves them to be excited — as indeed we would d 
pnon infer from our knowledge of the anatomical armnge- 
^>f the neryes of the uterus — solely by the sympathetic 
it .is a fact of everyday obsemtion tlial they 
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can be largely influenced by emotions. Various stimuli 
applied to the spinal system of nerves (as for example when 
the mammsG are irritated) have also a marked effect in in- 
ducing uterine contraction. The precise mode in which 
such influence is conveyed to the uterus, in spite of the 
numerous experiments which have been made for the pur- 
pose of determining how far labour is affected by destruction 
of the spinal cord, is still a matter of doubt. After the 
foetus has passed through the cervix, the spinal nerves distri- In the se- 
buted to the vagina and perinjeum are excited by the pres- 
sure of the presenting part, and, through them, the accessory the vaginal 
powers of parturition are chiefly brought into play. The as kcit^ 
contraction of the muscles of the vagina itself is supposed of reflex 
to have some influence in favouring the expulsion of the 
foetus after the birth of part of the body, and also in pro- 
moting the expulsion of the placenta. In the lower animals 
the vagina has a very marked contractile property, and is, 
in some of them, the main agent by which the young are 
expelled. In the human subject this influence is certainly 
of very secondary importance. 

The amount of suffering experienced during labour varies Character 
much in different cases, and is, no doubt, in direct proportion 
to the nervo^jugceptibility of the patient. There are some dumg 
women who go through labour with little or no pain at all. 

This is proved by the cases (of which there are numerous 
authentic instances recorded) in which labour has commenced 
during sleep, and the child has been actually born without 
the mother awaking. I am acquainted with a lady, who has 
had a large family, who assures me that though the labour is 
accompanied by a sense of pressure and discomfort, she ex- 
periences nothing which can be called actual pain. Such a 
hkppy state of affairs is, however, extremely exceptional, 
and, in the vast majority of cases, parturition is accompanied 
by intense suffering during its whole course, in some cases 
amounting to anguish, which has probably no parallel under 
any other condition. 

precise cause of the pain has been much discussed, 
and is^ no doubt, complex. 

In the early stage of labour, and before the dilatatidU of In the first 
the os, it is chiefly seated in the^^nkj from whence it shoots 
round the loins, and down the thighs. It is then probably 



296 


LABOUH. 


[Part III* 


In the se- 
cond atiige. 


Effect of 
the pains 
on the mo- 
ther and 
fcetus. 


produced, partly by the pressure on the nerve filaments 
caused by the contraction of the muscular fibres to which 
they are distributed, and partly by the stretching and dilata^ 
tion of the muscular tissue of the cervix. M. Beau believes 
that in this stage the pain is not produced, strictly speaking, 
in the uterus itself, but is ratlier a neuralgia of the lumbo- 
abdominal nerves. The pains at this time are generally de- 
scribed as ‘ acute ’ and ‘ grinding,’ terms which sufiiciently 
well express their nature. In highly nervous women these 
pains are often much less well borne than those of a later 
stage, and the suffering they undergo is indicated by their 
extreme restlessness and loud cries as each contraction super- 
venes. As the os dilafes, and the labour advances into the 
expulsive stage, other sources of suffering are added. 

The ' presenting part now passes into the vagina and 
presses on the vaginal nerves, as well as on the large ner- 
vous plexuses lying in the pelvis. As it descends lower it 
stretches the perinoeum and vulva,, and presses on the bladder 
and rectum. Hence cramps are produced in the muscles 
supplied by the nerve plexuses, as well as an intolerable 
sense of tearing and stretching in the vulva and perinseum, 
and often a distressing feeling of tenesmus in the bowels. 
By this time the accessory muscles of parturition are brought 
into action, and they, as well as the uterine muscles, are 
thrown into frequent and violent contractions, which, inde- 
pendently of the other causes mentioned, are sufficient of 
themselves to produce great pain, likened to that of colic, 
produced by involuntary and repeated contraction of the 
muscles of the intestines. 

Taking ail these causes into consideration, there no 
lack of sufficient expiation of the intolerable suffering 
which is so constant an accompaniment of child-birth,. * 
effect of the pains on the mother’s circulation is 
well marked, Th#.ragd^pf^t^ increases distinctly^ 
witl|^^(db contyaction, and, as the pain passes, off,, it 
declines to former state. A similar observation has 
been madd with regard to the sounds of the fcetjet 
especially after the e^Cpulsion of the liquor amnii, Hiehs 
ha^ pointed out that during a pain the muscular vibrations 
give rise to a 80^uhd tvhich often reisembles that of tbe 

^h*lii, ^®pletely disappears when the muscular 
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tissue relaxes. The effect of the pain in intensifying the# 
uterine souffle has been already mentioned. The strong 
muscular efforts would naturally lead us to expect a marked 
elevation of temperature during labour. Further observa- 
tions on this point are required; but Squire asserts that 
there is generally only a very slight increase in tempera- 
ture during delivery, rapidly passing off as soon as labour is 
over. 

Such being the physiological facts in connection with 
the labour pains, we may now describe the ordinary progress 
of a natural labour — that is, one terminated by the natural 
powers, and with the head presenting. 

For facility of description obstetricians have long been in 
the habit of dividing the course of labour into stages, which 
correspond pretty accurately with the natural sequence of 
events. For this purpose we generally talk of three stages : 
viz. 1, from the commencement of regular pains until th^^ 
complete dilatation of the cervix; 2, from the complete 
dilatation of the cervix imtil the expulsion of the child ; 
3, the concluding stage, comprising the permanent contrac- 
tion of the uterus and the separation and expulsion of the 
placenta. To these we may conveniently add a preparatory 
stage, antecedent to the regular commencement of the 
labour. 

For a short time before delivery, varying from a few 
days to a week or two, certain premonitory symptoms gene- 
rally exist, which indicate .the approacTuhg advent of labour. 
Sometimes they are well marked, and cannot be mistaken ; at 
others they are so slight as to escape observation. Amongst 
the most common is a sinking of, the^uterus into the pelvic 
cavity, resulting from the relaxation of the soft parts preced- 
iifg delivery. The result is, that the upper edge of the uterine 
tumour is less high than before, and, in consequence, the 
pressure on the respiratory organs is diminished, and the 
Woman often feels Ijghter, and altogether less unwieldy, than 
in the previous weeks» If a vaginal examination be made 
at this tijue, the lowgatjegm^nt^ the uterus will_be> ipund 
to have sunk lower into the pelvic cavity ; and the cohse^ 
quence' of this is that, while the respiration^^isj^e^^^^^^ 
ra^ed^ and the patient f^ls less bulky, other accoippaniments 
. gf ^^ancy, such as hemorrhoids, irritability ot the bladder 


Division of 
labour into 
stages. 


Prepara- 
tory stage. 


Sinking of, 
the uterus. 



298 


LArOUR. 


[Paut III. 


ajid Jewels, oe den m of the limbs, become aggraya^^ The 
increased pressure on tie bowels often induces a sort of 
temporaiy diarrhoea, which is so far advantageous that it 
empties the bowels of faeces which may have collected within 
them. As has already been pointed out, the contractions 
which have been going on at intervals during the latter 
months of pregnancy now get more and more marked, and 
they have the effect of producing a real shortening of the 
cervix, which is of great value preparatory to its dilatation. 
Mucous More marked niucous discharge from the cavity of the cervix 
-or'^^shows * generally occurs a short time before labour, and it is not 
unfrequently tinged with blood from the laceration of minute 
capillary vessels. This discharge, popularly known as the 
‘ is a pretty sure sign that labour is not far off. It 

may, however, be entirely absent, even until the birth of the 
child. When copious it serves to lubricate the passjiges, and 
is generally coincident with rapid dilatation of the parts, 
and a speedy labour. 

Pulse During this time (premonitory stage) painful uterine 

pains. contractions are often present, which, however, have no effect 
in dilating the cervix. In some cases they are frequent and 
severe, and are very apt to be mistaken for the commence- 
ment of real labour. Such ‘ false pains,’ as they are termed, 
are often excited and kept up by local irritations, such as a 
loaded or disordered state of the intestinal canal ; and they 
frequently give rise to considerable distress, and much incon- 
venience both to the patient and practitioner. They are, it 
should be remembered, only the normal contractions of the 
uterus, intensified and accompained with paip. 

First As labour actually commences, the uterine contractions 

dilatatUm stronger, and the fact that they are ‘ true ’ pains can 

be ascertained by their effect on the cervix. If a vaginhl 
examination be made during one of these, the membranes 
will felt to tScome tense and bulging during the pain, 
and the qa u^bri will be found partially dilated, and thinned 
at its edgqs. labour advances this effect on the os be- 
comes more and more marked. At .first the dilatation very 
perhaps not more than enough to admit the tip of 
*the examining finger, and both the upper and lower orifices 
cervix can, be made out. As the paius get stronger 
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and more frequent, dilatation proceeds in the way already 
described, and the cervix gets more thin and tense, until we 
can feel a thin circular ring (which is lax between the pains, 
but becomes rigid and tense during the contraction, when 
the bag of water bulges through it), without any distinction 
between the upper and lower orifices., During this time the 
patient, although she may be suffering acutely, is generally 
able to sit up and walk about. The amount of pain ex- 
perienced varies much according to the character of the 
patient. In emotional women of highly- developed nervous 
susceptibilities it is generally very great. They are restless, 
irritable, and desponding, and when the pain comes on cry 
out loudly. The character of the cry is peculiar and well 
marked during the first stage, and has constantly been de- 
scribed by obstetric writers as characteristic. It is acute and 
high, and is certainly very different from the deep groans of 
the second stage, when the brea-th is involuntarily retained 
to assist the parturient effort. When dilatation is nearly 
completed various reflex nervous phenomena often 
show themselves. One of these is nausea and vomiting, 
another is uncontrollable shivering, which is not accom- 
panied by a sense of coldness, the patient being often hot 
and perspiring. ^ Both these symptoms indicate that ^the 
propulsive stage will shortly commence; and they may be 
regarded as favourable rather than otherwise, although* they 
are apt to alarm the patient and her friends. By this time Eupture of 
the os is fully dilated, the membranes generally rupture 
spontaneously, and a considerable portion of the liquor axnnii 
flows away. The head, if presenting, however, often acts as 
a sort of ball-valve, and, falling down on the aperture of 
the cervix, prevents the complete evacuation of the liquor 
arrfnii, which escapes by degrees during the rest of the 
labour, or is often retained in considerable quantity until 
the birth of the child: 

It not unfrequently happens, if the membranes are some- 
what tougher than usual, and the pains frequent and strong, 
that t^e fcetus is pushed through the pelvis, and even 
expelled, surrounded with the membranes. When this o^jurs 
the child is said to be born with a * caul,’ and this event 
would doubtless happen more frequently than it does, were 
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it not the custom of the accoucheur to rupture the mem- 
branes artificially as soon as the os is completely opened up, 
after which time their integrity is no longer of any value. 

The os is now entirely retracted over the presenting part, 
and is no longer to be felt, the Vcngina and the uterine cjivity 
forming a single canal. Now the mucous discharge is gene- 
rally abundant, so that the examining finger brings away 
long strings of glairy transparent mucus, tinged with blood. 
The pains, after a short interval of rest, become entirely 
altered in character. The uterus contracts tightly round 
the foetus, the presenting part descends into the pelvis, and 
the true propulsive pains commence. The accessory mus- 
cles of parturition now come into play. With each pain 
Character the patient takes a deep inspiration, and thus fills the 
tract^n^of chest, SO as to give a point cPappui to the abdominal 
the acces- muscles. For the same reason she involuntarily seizes hold 
d^Mofpar- some point of support, as the hand of ,a bystander or a 
turition. towel tied to the end of the bed, and, at the same time 
pushes with her feet against the end of the bed, and so is 
able to bear down to advantage. The cries are no longer 
sharp and loud, but consist of a series of deep suppressed 
groans, which correspond to a succession of short expirations 
made during the straining effort. In this way the abdominal 
muscles contract forcibly on the uterus, which they further 
stimulate to action by pressing upon it. It is to be observed 
that these straining efforts are, to a considerable extent, under 
the control of the patient. By encouraging her to hold her 
breath and bear down they can be intensified^ while if we 
wish to lessen them we can advise her to call out ; and when 
she does so the abdominal muscles have no longer a fixed 
point of action. Although the patient may thus lessen the 
effect of these accessory muscles, it is entirely out of her 
power to stop their action altogether. As labour advances 
the bead descencis lower and lower, receding somewhat in the 
intervals bcA»ween the pains, until eventually it comes down 
on the perinlaBum, which it soon distends. 

The pain6 now get stronger and more frequent, often with 
pgHwttin freely a perceptible interval between them, until the peri- 
gets stretched by the advancing head.' In the interval 
^ the niins the elasticity of the perinsBal structures 

t "^eaA^'tipwards, so as to diminish the tension to 
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which tlie perinaeiim is subjected, the next pain again 
putting it on the stretch, and protruding the head a little 
further than before. By this alternate advance and reces- 
sion, the gradual yielding of the structures is favoured, and 
risk of laceration greatly diminished. During this time the 
pressure of the head mechanically empties the bowel of 
its contents. , During the last pains, when the perinseum is 
stretched to the utmost, the anal aperture is dilated, some- 
times to the size of a five-shilling piece ; and in this way 
the perinaium is relaxed, just as the distension, and conse- 
quent risk of laceration, are at their maximum. The apex 
of the head now protrudes more and more through the vulva, 
surrounded by the orifice of the vagina, and eventually it 
glides o\»r the perinaeum and is expelled. The intensity of 
the sufiering at this moment generally causes the patient to 
call out loudly. The force of the abdominal muscles is thus 
lessened at the last moment, and this, in combination with 
the relaxation of the spliincter ani, forms an admirable con- 
trivance for lessening the risk of perinaeal injury. The rest 
of tlie body is generally expelled immediately by a single 
pain, and with it are discharged the remains of the liquor 
amnii, and some blood-clots from separation of the placenta ; 
and so the second stage of labour terminates. * 

The third stage commences after the expulsion of the 
child. It is of paramount importance to. the safety of the 
mother that it should be conducted in a natural and efficient 
manner 5 for it is now tliat the uterine sinuses are closed, 
and the frail baiTier by which nature effects tins may be 
very readily interfered with, and serious and even fatal loss 
of blood ensue. Unfortunately, it is too often the case that 
the practitioner’s entire attention is fixed on the expulsion 
of the child, so that the natural history of the rest of delivery 
is very generally imperfectly studied and understood. 

As soon as the child is expelled, the uterine fibres con- 
tract. in all directions, and the hand, following the uterua 
down, will find that it forms a firm rounded mass lying in 
the tower part of tte abdominal cavity. By retraction 
its intetnal surface, the placental attachments are general}^ 
separated, and the after-birth remains in the cavity of tlie 
uterus as a foreign body. ^ 

The escape of blood from the open mouths of the uterine 
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in sinuses is now prevented in two ways : viz. (1) by the con- 
mSa^' Tuterine walls, and the more firm, persistent, 

is preren- and tonic this i^, the more certain is the immunity from 
hemorrhage ; (2) by the formation of coagula in the mouths 
of the vessels. Any undue haste in promoting the expulsion 
of the placenta tends to prevent the latter of these two 
haemostatic safeguards, and is apt to be followed by loss of 
blood. After a certain time, averaging probably from a 
quai’ter to half an hour, the uterus will be felt to harden, 
and, if the case be solely left to nature, what has been 
aptly called a miniature labour occurs. Pains come on, and 
the pkcenta is spontaneously expelled from the uterus, 
Spontane- oitlier into the canal of the vagina, or even externally. In 
bioVonhfl obstetric works it is stated that the after-birth may 

placenta, be separated either from its centre or edge, and that it is 
very generally expelled through the os in an inverted form, 
with its foetal surface downwards, and folded transversely on 
itself. That this is the mode in which the placenta is 
often expelled, when traction on the 
cord is practised, is a matter of cer- 
tainty. It then passes through the os 
very much in the shape of an inverted 
umbrella, tt is certain, however, that 
tliis is not the natural mechanism of 
its delivery. What this is has been 
well illustrated by Duncan,' who has 
Its me- very clearly shown that, wIiot this stage 
wheTkft labour is left entirely tfo nature, the 
to nature, separated placenta is expelled edgeways, 
its uterine and detached surface gliding 
along the inner surface of the uterus, 
the foldings of its structure being 
parailel to the long diameter of the 
uterine canty (fi&. 87). In this , way MODE IN WHICH THE PLAOENTA 

\ 11 ' 1 • . i.1 • 1 IS NATURALLY EXPELMM). 

it is expell^ into the vagina, and 
during the pi’Ocess little or no" hemorrhage occurs. When 
the placenta h drawn out in the way too generally praoli$ed, 
it obstructs the aperture of the os, and, acting like the 
^piston of a pump,' tends to promote hemorrhage. The 
iliprolkrics as to treatment drawn from these facts will 
^ Med, Jcur. A^ril lB7h 
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be subsequently considered. I am anxious, however, here 
to direct attention to nature’s mechanism, because I believe 
there is no part of labour about the management of which 
erroneous views are more prevalent than that of this stage, 
and none in which they are more apt to lead to serious 
consequences ; and unless the mode in which nature etfects 
the expulsion of the placenta and prevents liemorrhage is 
thoroughly understood, .we shall certainly fail in assisting 
her in a proper manner. In the large proportion of cases, 

* when left entirely to themselves, the placenta would be re- 
tained, if not in the uterus, at any rate in the vagina, for 
a considerable time — possibly for several hours — and such 
delay would very unnecessarily tire the patience of the prac- 
titioner and be prejudicial to the patient. It is, therefore, 
our duty, in the majority of cases, to promote the expulsion 
of the after-birth ; and when this is properly and scientifically 
done, we increase, rather than diminish, the patient’s safety and 
comfort. But, in order to do this^ we must assist nature, and 
not act in opposition to her method, as is so often the case. 

When once the placenta is expelled, the uterus contracts 
still more firmly, and, in a typical case, is felt just within 
the pelvic brim, hard and firm, and about the size of a 
cricket ball. Generally for several hours, or even for one or 
two days, it occasionally relaxes and --contracts, and these 
contractions give rise to the ‘after-pains’ from wliich women 
often suffer much. The object of these pains is no doubt to 
expel any coagula that may remain in the uterus, and there- 
fore, however unpleasant they may be to the patient, they 
must be considered, unless very excessive, to be salutary rather 
than otherwise. 

The length of labour varies extremely in different cases, Duration 
aifd it is quite impossible to lay down any definite rules with 
regard to it Subject to exceptions, labour is longer in pri- 
miparse than in multiparje, on account of the greater re- 
sistance of the soft parts in the former, especially of the 
structures about the vagina and vulva. It is also generally 
state4 that the^diflSculty of labour increases with the age of 

* the patient, and that in elderly primiparae it is likely to be Length of 
unusually tedious from rigidity of the soft parts. It is . very 
doubtful if this opinion has any real basis, and in sdeh cases women, 
the practitioner often finds, himself agreeably disappointed 
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^ in the result. Mr. EopeV,’ indeed, argues that the wasting 
of the tissues which occars after forty years of age dimi- 
nishes their resistance, and that first labours, after tliat age, 
are easier, as a rule, than in early life. The habits and 
mode of life of patients have no doubt a considerable in- 
fluence on the duration of labour, but we are not in posses- 
sion of any very reliable facts with regard to this subject. 
It is reasonable to suppose that the tissues of large, mus- 
cular, strongly developed women will offer more resistance 
than those of slighter build. On the other hand, women of 
the latter class, especially in the upper ranks of life, more 
often develop nervous susceptibilities, which may be ex- 
pected to influence the length of their labours. The average 
duration of labour, calculated from a large number of cases, 
is from eight to ten hours ; even in primipar®, however, it 
is constantly terminated in one or two hours from its com- 
mencement, and may be extended to twenty-four hours with- 
out any symptoms of urgency arising. In multipar® it is 
frequently over in even a shorter time. Indications calling 
for interference may arise at any time during the progress of 
labour, independently of its length. The proportion between 
the length of the first and second stages also varies consider- 
ably. The first stage is generally the longest, and is stated 
Proportion by Cazeaux to be normally about twice the lengtli of the 
second. This is probably under the mark, and. I believe 
stage. Joiilin to be nearer the truth in stating that the first stage 
should be to the second as four or five to one, ratlier tli<an as 
two to one. Often wlien the first stage has been very pro- 
longed, the second is terminated rapidly. 

Necefisity Tho practitioner is constantly asked as to the probable 
hi lahkpur, and the uncertainty of this should always 

in<r nn fead him to give a most guarded opinion. Even when labotir 
toprobable is progressing apparently in the most satisfactory manner, 
the pains frequ^tly die away, an^ delivery may be delayed 
ioi many heprs. In the first stage a cervhc that is appa- 
rently rigid, wd unyielding may rapidly and unexpect^ly 
dilate, dad delivery soon follow. In either case, if the jprac- 
tioner has committed himself to a positive opinion he is apt 
. to incur blame, and it is far better always to be extremely 
jjjadtious in our predictions on this point. 

> Trans, r. 7. 
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A somewhat larger proportion of deliveries occur ,in the Beiiod 
early hours of the morning than at other times. Thus West* 
found that, out of 2,019 deliveries, 780 took place from 11 Ittbontoo- 
r.M. to 7 A.M., 662 from 7 A.M. to 3 P.M., and 577 from 3 P.M. 
to 11 P.M. 


* Amer. Med. Joum. 1854. 
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CHAPTER 11. 

MECITANISM OF DELIVERY IN HEAD PRESENTATIONS. 

Impor- It is quite impossible to over-estimate the importance of 
ihrgu^ thoroughly understanding the mechanical phenomena which 
jwt. accompany the passage of the foetus through the pelvis. 

These, which have very properly been termed the alphabet 
of obstetrics, dominate the whole scientific practice of 
midwifery, and it is absolutely impossible for the practi- 
tioner to acquire more than a merely empirical knowledge, 
such as may be possessed by any uneducated midwife, 
or to conduct the more difficult cases requiring operative 
interference, with safety to the patient or satisfaction to 
himself, unless he thoroughly masters the subject. 

In treating of the physiological phenomena of labour*, it 
was assumed that we had to do with an ordinary case of liead 
presentation, the description being applicable, with slight 
variations, to presentations of other pai-ts of the foetus. So 
in discussing the mechanical phenomena of delivery, I shall 
describe more in detail the mechanism of head presentation, 
reserving any account of the mechanism of other presentations 
until they are .separately studied. Head presentation is so 
.J?reqnency DOLjich more frequent than that of any other part — amount- 
of head to 95 per cent of all cases — that this mode of studying the 

subject if fully Justified ^ and when once the Siudent has 
masj^ed the ||Senomena of delivery in head presentations, 
he will hai*, little difficulty in uniderstahding the mechanism 
of lahiotir wblh other parts of the fetus present, based, as it 
always is, on the same general plan. 

In entering on this study we come to appreciate t6e im- 
portance of the sutures and fontanelles* in enabling us to 
fc de^ithe position of the fetal bead, and to watch its pro- 
canal; aiid unless the/tactus eruditus, 
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by which these can be distinguished from each other^ has of ’ 

been acquired, the practitioner will be unable to satisfy him- 

self of the exact progress of the labour. Nor is this always posh ion of 

easy. Indeed, it requires considerable experience and prac- 

tice before it is possible to make out the position of the sutures 

head with absolute certainty ; but this knowledge should ’ 

always be aimed at, and the student will never regret the, 

time and trouble he spends in acquiring it. 

At the commencement of labour the long diameter of Position of 
in almost any diameter of "the pelvic brim, 
except in the anterp-posterior, where there is not space for it. commence- 
In the large majority of cases, however, it enters the pelvis in j^bour!^ 
one or other of the ob liqu e diameters, or in one between the 
oblique and transverse ; but until it has fairly passed through 
the brim, it certainly more frequently lies directly in the 
transverse diameter than has been generally supposed. Hence 
obstetricians have been in the habit of describing the head 
as lying in four positions, according to the parts of the pelvis 
to which the occiput of the child points ; the first and third 
positions being those in which the long diameter of the 
foetal head occupies the right oblique diameter of the pelvis, • 
the second and fourth those in which it lies in the left oblique. 

Many sub-divisions of these positions have been made, which 
only complicate the subject, and render it more difficult to 
understand. 

The positions, then, of the foetal head after it has en- xh© four 
tered the brim, which it is of importance to be able to dis- ^tich are 
tinguish in practice are 

First (or left occipito-cotyloidy The occiput points to 
the left foramen ovale, the sinciput to the right sacro-iliac 
sypchondrosis, and the long diameter of the head lies in the 
right oblique diameter of the pelvis. 

Second (or right occvpito^cotyloid). The occiput points., 
to right foramen ovaje, the forehead to the left sacro-iliae 
synchondrosis^ and the long diameter of the head lies in tW , 
left oblique diameter of |)elvis.' 

Third (or rigid occipito-sacro^liac). The occipnt 
to the right sacro-iliac synchondrosis, the forehead to the 
ieft foramen ovale, and the long diameter of the bead in 
the right oblique diameter of the pelvis. Tfeis position is 
the reverse of the first. 
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Fourth (or left occipito-sacro-iliac). The occiput points 
to the left sacro-iliac synchondrosis, the forehead to the 
right foramen ovale, and the long diameter of the head lies 
in the left oblique diameter of the pelvis. This position is 
the reverse of the second. 

The rela- The relative frequency of these positions has long been, 
q^enc^^of ^ subject of discussion among obstetricians, 

these According to Naegele, to whose classical essay we owe the 
positions, knowledge of the subject, tlie head lies 

in the right oblique diameter in 99 per cent, of all cases. 
More recent researches have thrown some doubt on the 
accuracy of these figures, and many modern obstetricians 
believe that the second position, which Naegele believed only 
to be observed as a transitional stage in the natural progress 
of the third position, is much more common than he sup- 
posed. This question will be more fully discussed when 
we treat of the mechanism of occipito-posterior delivery, and, 
in the meantime, it may serve to show the discrepancy which 
exists in the opinions of modern writers', if we sippend the 
following table of the relative frequency of the various posi- 
tions,^ copied from Leishman’a work 


, 

First 

Second 

Third 

T'ourth 

Not 


Position 

Position 

Position 

Position 

Clnssifled 

Naegel« ..... 

. 70' 


20* 


1* 

Naegele, jun. . . . 

61*64 

— 

32*88 


2*47 

Simpson and Barry . 

76*46 

•20 

22*68 

•58 

— 

Dubois . . • . 

70*83 

2*87 

25 66 

*62 

.. 

Murphy .... 

63*23 

16*18 

16*18 

4*42 


Swayne . . . . 

86*36 

0*79 

1*04 

1 2*8 

1 


, Here it will be seen that all obstetricians are agreed'^as 
to the im;mensely greater frequency of the first position — the 
o;nly^poiiit at ispe being the relative frequency of the second 
anidiiiird.^ 

’ T^rious* Explanations have been given of the greater fre- 
' ^uencj^ queiSc|r‘with which the head lies in the right oblique diameter, 
■wira which * By ^sdme it is referred to the natural te nfl ency^ of. the back qf 
^the foetas, shown by the experinaenlal research^ of Henig 
other voters, to be directed, in coj^qnencAol.gra.vit^ 
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tipji, forwards and to the left side of the inotlier in the erect 
attitude, and backwards and to her right side in the recum- 
bent. The explanation given by Simpson was that the head 
lay in the right oblique diameter in consequence of the 
measurement of . the left oblique being more or less lessened 
by the^preseuce of ^the rectum. When the rectum is col- 
lapsed, indeed, the narrowing of the diameter is slight ; but 
it is so often distended by faecal matter, — sometimes, when 
constipation exists, to a very great extent, — ^that it is not 
difficult to understand, that it may really have a very im- 
• 

Fig. 88. 
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p5rtant influence in determining the position of the foetal 
head. 

In describing the mechanism of delivery^ it will be well 
for us to concentrate our attention on the first, or most 
common position, dwelling subsequently more briefly 
differences between it and the less common ones. kr 
In this position, when the head commences to.des^nd^ 
the occiput lies in the brim pointing to the ileo-p^tiwal 
eminence of the left Side, the forehead is direct^ tQ..tfae'nght 
sacro-ilittc synchondrosis, and the sagittal suture runs ob- 


Des^riR- . 

first po» 
sition. 
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Position liquely across the ^Ivis in the right oblique diameter. The 

turned towards the left side of the 
brim.- mother’s abdomen, the right shoulder to her right side, the 
left to her left side (fig. 88). If a vaginal examination be 
now made (the patient lying in the ordinary obstetric posi- 
tion), and the oj be sufficiently open, the finger will impinge 
upon the protuberance of the right parietal bone, which is 
described as the ^ presenting part,’ a term whic)i has received 
various definitions, the best of which is probably that adopted 
by Tyler Smith, viz. ‘ that portion of the foetal head felt 
most prominently within the circle of the os uteri, the vagina, 
and the os tincae, in the successive stages of labour.’ If the 
tip of the examining finger be passed slightly upwjirds, it will 
feel the sagittal suture running obliquely across the pelvis, 
and, if this be traced' downwards and to the left, it will 
come upon the triangular postepor fontanelle, with the lamb- 
doidal sutures diverging from it. If the. finger could be 
passed sufficiently high in the opposite direction, upwards and 
to the right, it would come upon the large anteridr fontanelle ; 
but, at this time, that is too high up to be within reach. The 
chin is slightly flexed upon the sternum, this flexion, as we 
shall presently see,’ being greatly increased as the head 
begins to descend. 

The ]^d, at the commencement of labour, generally Ues 
wfthjn-the pfilvic_bri^ especially in primi parse. In muUi- 
parse, in consequence of the relaxation of the abdominal 
parietes, the whole uterus is apt to fall somewhat forwards, 
and the head consequently is more entirely above the brim, 
but is pushed within it as soon as labour actually com- 


mences. 

NaegeW’a Naegel^-r-and his description has been adopted by mpst 
obliqu^*^ ^bsequent writers — describes the head, at this, period, 'as 
of the head lying obUquely in relation to the brim, the right parietal 
op which^lthe examining finger impinges, being sup- 
posed by, him to be much lower than the left. The accuracy 
of tins view late jeari been contested, and it is now 

pret^ g^exally admit^ that this obliqiiity doe^ not^iexist, 
^anct tAat thp head enters the brim of the pelvis with, both 


bones,. QU the. same level, and with itf bi-porietal 
to plane of the itdet (hg. 89)i KaegeU’s 
^ partly bb'eanse the .fmger l^t tiie 
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right parietal protuberance lowest, and partly because it was 
at that point that the ‘ cajput auccedaneum^' or swelling ob- 
served on the head after delivery, was always formed. Both 
arguments are, however, fallacious; for the right parietal 
bone is the part which would naturally be felt lowest, on 
account of the oblique position of the pelvis to the trunk ; 
while, with regard to the caput siiccedaneum, it has been 
conclusively proved by Duncan, that it does not form on the 
^ point most exposed to pressure, as Naegele assumed, but on 
the part of the head where there is least resistance to pres^ 
sure, that, is the part lying over the axis of the vaginal 
canal. 

In tracing the mechanism of the progress of the head 
from the- position just described, obstetricians have been 
in the habit of dividing the movements it undergoes into I>lvW«on 
various stages, which are coiivenient for the purpose of fa- nicaT^" 
cilitating description. It must be borne in mind that these n^ove- 
are not evident and distinct stages, which can always be 
made out in practice, but that they run insensibly into one 
another, and often occur simultaneously, or nearly so, in 
rapid labour. They may be described as: 1. Flexion^ 2. 

First movement of descent. 3. Levelling (yr adjusting 
movement. 4. Rotation. 5. Second movement of descent 
and extension. 6. External rotation. 


1. Flexion , the' first movement of the head, consists of Flexion, 
a roj^hm on its bi-£arietal diameter, by which the chin of 
bbht on the sternum, and the occiput 
descends lower than the front part of the bead. By this 
there is a clear mechanical gain of at least ^ inch, for the 
occipito-bregmatic diameter of the head (3^ inches) becomes 
substituted for the ocCipito-frontal (4 inches) (fig. 89). 

* The movement is most marked when the pelvis is narrow, 
and, in some cases of pelvic deformity, it takes place to an ex-> 
treme degree ; while, in unusually large and roomy pelves, it 


occurs to a very slight extent, or not at all. Tim reason of " 

this flexion is twp-fold. Solayres and^^ppa^e majoirity of 

obst^iricians explain it by saying that the expulsive felc o ^ 

commu®icate.d.tq the b^d of the child through 

column, and» inasmuch as the bead is artl culatfej p^ii ffb 

n^er the oc ciput than the sinciput, the 

etjual^ the fgrmer must be pushed down. This isf>^ubtiess 
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Descent 
and ^evel-^ 
ling moye 
mont. 


, the correct explanation of the flexion after the membranes 
are ruptured ; but, before that happens, the ovum is prac- 
tically an incompressible bag of water, which is equally 
compressed at^all points by the uterine contractions, and is 
pushed downwards through the os en masse, the expulsive 
force not being transmitted through the vertebral column 
at all. Under such circumstances flexion is probably effected 
in the following way : the head being articulated nearer the 
occiput than the forehead, and being equally pi’essed upon from 
below by the resisting structures, the pressure is more effectual 
I on its front part — consequently that is forced upwards, and 



the occiput descends. This explanation would also hold, 
good after the rupture of the membranes, and probably both 
•eaus^ assist in effecting the movement under ordinary cir- 
cumstences. ^ 

2 ^n.(i;.3» The mi^etnents of descent and levelling may 
be des^^^ together. As soon as the hiad is liberated from 
the os it ^descends pretty mpidly through the pelvis, 
until the c^iput reaches a point nearly opposite the lower 
part of the fdramen ovale (fig. 90), and the sinciput is oppo- 
sitis the second bone of the sacrum. Now a levelling move- 
ocems, the :ailt>erior fontanelle comes to be more easily 
l^vel with the posterior, and the 
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chin is no longer as much flexed on the' sternum. This, 
change is due to the fact that the anterior end of the ovoid 
experiences greater resistance than the posterior, and as 
soon as this resistance counterbalances and exceeds that 
applied to the latter, the former must descend. The right side 
of the head also descends more thanrthe left from a edmilar 
cause, so that the head becomes, as it were, slightly flexed 
on the right shoulder. This obliquity of the head on its 
transverse diameter in the lower part of the pelvis has been 
recently denied by Kiineke,' who maintains that the head 
passes through the entire pelvis in the same direction as it 
enters the brim, that is, with both parietal bones on a level, 
so that the point of intersection of the transverse and 
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antero-posterior diameters of the pelvis would correspond 
with the sagittal suture. There is, however, good reason 
to lielieve that, in the lower half of the pelvic cavity, the 
head is not truly synclitic, as Kiineke describes, but that 
the right parietal bone is on a somewhat lower level than 
Ike left. ' 

4. The movement of vpi^ition is very important. By it BotatioD, 
the long diameter of the head is changed from the obliq||6 
dkineter of . the. pelvic cavity to the antero-posterior dia- 
meter., of the -outlet (fig. 91), or to a diameter neaiAy corre- 
sponding to it, so that the long diameter of the h^d is 
brought into relation with the longest diameter of tjhe: pelvic 
outlet. This alteration almost always takes place^ and may 
be readily observed by the accoucheur who careft^ly tratches 

* Die Vief^ Factoren der Gshurtt Bwlin. I860, 
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the progress of labour. Various explanations have been, given 
of its causes. The one most generally adopted is, that it 
is due to the projection inwards of the ischial spines, which 
narrow the transverse diameter of the pelvic outlet. As 
the pains force the occiput downwards, its rotation back- 
wards is prevented by the projection of the left ischial 
spine, while its rotation forwards is favoured by the smooth 
bevelled surface of the ascending ramus of the ischium, 
similarly the ischial spine on the opposite side prevents 
the rotation forwards of the forehead, which is guided 
backwai'ds to the cavity of the sacrum by the smooth sur- 
face of the sacro-ischiatic ligaments. These arrangements, 
therefore, give a screw-like form to the interior of the pelvis 
at this point ; and as the pains force the head downwards. 

Pig. 91, 
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they are effectual in imparting to it the rotatory movement 
which is of such importance in adapting it^to the longest 
measurement of the outlet. 

By most of the German obstetricians the influence of the 
ischial spines, and of the smooth pelvic planes in producing 
rotation is not admitted. They rather refer the ch^inge^of 
direction to the increased resistance the head meets from 
the ^st^ri€>r wall ofj^toe pelvis, and from the perinaeal struc- 
turesi Whiohwer part of the head %*st meets this resist- 
ance, ^llleh is muc^f greater than^that of the anterior part of 
the pelvii^'lnnst necessarily be pressed forwards ; and as,4n the 
large majority of cases, the anterior fontanelle descends first, 
i^is thus pressed forwards until rotation is effected. This view 
ho#, the advantal^of accoimting equally wejl for. the rotation 

in occipito- anterior positiohs, the 
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former of which, on the more ordinarily received theory, are * 
not quite satisfactorily explicable. It does not follow that 
the smooth surfaces of the pelvic planes are without influ- 
ence in favouring the motion. On the contrary, they pro- 
bably greatly facilitate it ; but the primary cause seems more 
simply and effectually explained by the latter theory than by 
that which attributes so important an action to the ischial 
spines. 

In some rare cases the head escapes rotation and reaches 
the perinsBum still lying in the oblique diameter. Even 
here, however, rotation is generally effected, often suddenly, 
just as the head is about to pass the vulva, and it is very 
rarely expelled in the oblique position. The movement 
at this stage may be explained by the perinaeum, which is 
attached at its sides, and grooved in its centre, and to tho 
hollow so formed the long diameter of the head accommo- 
dates itself, and is thus rotated into the antero-posterior 
diameter of the outlet. 

5. By the process just described the face is turned back Extonsion. 
into the hollow of the sacrum ; but the head does not lie 
absolutely in tlie antero-posterior diameter of the pelvic 
outlet, but rather in one between it and the oblique. The 
occiput is still forced down by the pains, and, in consequence of 
its altered position, is enabled to pass between the rami of the 
pubes, and advances until its further descent is checked by 
the nape of the neck, which is pressed under and against 
the arch of the pubes. By this means the occiput is fixed, 
and, the pains continuing, the uterine force no longer acts 
on the occiput, but on the anterior part of the head, which 
is now pushed down and separated from the sternum. 

TJhis constitutes extension. As the head descends, the soft 
structures of the perinaeum are stretched, and the coccyX 
pushed back so as to enlarge the outlet. The pains con- 
tinue to distend the perinaBum more and more, the head 
advancing and receding with each pain. As the^^^foreheJ^ . 
descends, the sub-ocoipito bregmatic, the sub-occipito froutal, 
and the sub-occipito-mental diameters successively present 5 
the occiput turns more and more upwards in ftbnt of the 
pubes (fig. 92), and, at last, the face sweeps ove)r the peri- 
mseum and is born. 

The mechanical cause of this movement may be readily 
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explained. As soon as t^ie occiput has passed, under the arch 
of the pubes^ and is no longer resisted by the anterior pelvic 
walls, the bead is subjected to the action of two forces : that 
of the uterine pressure acting downwards and backwards; 
and that of the resistance of the posterior walls of the 
pelvis and the soft parts, acting almost directly forwards. 
The necessary result is that the head is pushed in a 
direction intermediate between these two opposing forces 
— that is, downwards and forwards in the axis of the pelvic 
outlet. 

In addition to the slight obliquity which exists as re- 
gards the direct relation of the long diameter of the head 
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to the antero-posterior diameter of the outlet at the mo- 
ment of its expulsion, the bead also lies somewhat obliquely 
in relation to its own transverse diatueter, so that, in the 
majority of cases, the right parietal bone is expelled before 
the left. . , ' . 1 

6. Shortly afte» the head i» expelled, as soon as renewed 
uteiijae action cdmrnendes, it may be observed to make a dis- 
tihet^'rotatory movement, the occiput turning to the left thigh 
of the mother, an^^the face turning upwards to the right 
thig^\(j^^ 93}i T^e reason of this is evident. When the 
head d^eiida right obliquediameter the dionlders lie in 

the oppe^je or iefb oblique diameter^ and as the head rotates 
into the ' {mtoro-po^terior diameter, they are nececMuily 
^ jdaced more n^rly in the transverse^ > Aesoon as the head is 
.. . expelled, the dio^ders are itubjected to the same uterine 
imdr p^vj^r^istance as the head has just been, and 
oh'iib precisely the same; way. Consequently 
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they too rotate, but in the opposite direction, into the ^ 
antero-posterior diameter of the outlet, or nearly so, just as 
the head did, and in obedience to the same mechanism; 
and, as they do so, they necessarily carry the head with them, 
and cause its external rotation. 

The two shoulders are soon expelled, the left shoulder 
generally the first, sweeping over the perinseum in the same 
manner as the face. This is, however, not always the case, 
and they are often expelled simultaneously, or the right 

Fig. 98. 
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shoulder may come firsts The body soon follows, and the 
second Stage of labour is completed. 

In the second position (right occipito-cotyloid) the long 
diameter of the head lies in the left oblique diameter of the 
pelvis. On making a vaginal examination, in the ordinary 
ofistetric position, the finger, passing upwards and to theright, 
feels the small posterior fontanelle ; downwards and to the 
left, it feels the anterior. The sagittal suture lies obliquely 
across the pelvis in the left oblique diauieter. The descri^ 
tion of the mechanism of delivery is precisely the same as in 
the first position, substituting the word left for right. Thus 
the finger impinges on the left parietal bone, the. occiput 
turns from right to left during rotation. After the ^jbirth of 
the head thfe occiput turns to^the right thigh of thi mother, 
the face to the left thigh. 


Second 

poBition. 
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tl^ird, or , In the third position the head enters the pelvic brim with 
p^o-*8Mi^ the occiput directed backwards to the right sacro-iliac syn- 
iliacpo- chondrosis (fig* 94). The posterior fontanelle is directed 
sition, backwards, the anterior fontanelle forwards, and points to the 
left foramen ovale, while the examining finger impinges on 
the left parietal bone; The mechanism of delivery in these 
cases is of much interest. In the large majority of cases, 
during the progress of delivery, tire occiput rotates forwards 


Fig. 94. 
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along, the right side of tlje pelvis, nntil it comes to lie almost 
in the antero-posterior d|iamet^ of the outlet, and passes 
under the pubic arch, the forehead passing over the perinseum. 
It .^ill be, seen 4hat during part of this extensive rotation 
the hei^ must lie in the second position, and. the case termi-.* 
nates just as if it ^d been in the second pqsitibn from the 
comiK^l^naeht of ip^ur. 

is it ^t this rotation is effected, and that the sincir 
of the «rrt pod^., 

, id should not he rotated forwards to the pubes as that la?- This 

nO’douht may h® explained by the fact, that the uterine force 
.^nnmU^d thtof^b the vertebral column causes the occippt 
^dc«^,^w^tbau tl\e rinciput, so that in most cas^, in 

the. posterior fontanelle be 
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readily felt, while the anterior is high up and out of reach. 
The head is, therefore, extremely flexed, and so descends into 
the pelvic cavity, until the occiput, being now below the right 
ischial spine, experiences the resistance of the pelvic floor, 
opposite the right sawro-ischiatic ligament, by which it is 
directed forwards. The forehead is, at this time, supposing 
flexion to be marked, too high to be influenced by the 
anterior pelvic plane. Pressure continuing, the occiput 
rotates forwards, the forehead passes round the left side of 
the pelvis, and labour is terminated as in the second 
position. 

The period of labour at which rotation takes place varies. 
In the majority of cases‘it does not occur until the head is 
on the floor of the pelvis, for it is then that resistance is 
most felt; but the greater the resistance, and the sooner 
it is felt, the sooner will rotation be produced. Hence it 
is more likely to occur early when the head is large, and 
the pelvis comparatively small. 

The facility with which this movement is effected job- 
viously depends upon the complete fiexion of the chin on 
^the sternum, by which the anterior fontanelle is so elevated 
that its rotation backwards is not resisted by the inward 
projection of the left ischial spine, and the occiput is corre- 
spondingly depressed. If, however, this flexion is not com- 
plete, and the anterior fontanelle is so low as to be readily 
within reach of the finger, considerable difficulty is likely 
to be experienced. In many such cases rotation is still 
eventually effected, but in others it is not ; and the labour 
is then terminated with the face to the pubes, but at the 
expense of considerable delay and difficulty. According to 
Dr. Uvedale West, of Alford, who devoted much caretul 
study to the subject, this termination occurs in about 4 per 
cent, of occipito-posterior positions. When it is about' 
to happen the anterior fontanelle may be felt very low down, 
and, sometimes, even the forehead and superciliary ridges. 
The uterine force pushes down the occiput, the sinci|mt being 
fixedobehind the pubes, which it obviously cannot pass under, 
as does the occiput in the first position. The sinciput, therasi- 
fore, becomes more flexed and pushed upwards, whib|the 
sistance of the pelvic floor directs the occiput ’ The 

perinsBUm now becomes enorniMsIy distended by the back 


Termina- 
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pubes. 



320 


LA150UU. 


[PAtlT III* 


part of the head, and is in great danger of laceration. The 
occiput is eventually, but not without much difiiculty, ex- 
pelled. A process of extension now occurs, the nape of the 
neck being fixed, as it were, against the centre of the peri- 
nseum, the expelling force now acting on the forehead, and 
producing rotation of the head on its transverse axis. The 
forehead and face are thus protruded, 'and the body follows 
without diflSculty. 

It is said that, in a few excep^iorial cases, where the 
anterior fontanelle is ' much deplressed, the labour may 
terminate by the conversion of the presentation into one 
of the face, the head rotating oh its transverse axis, the 
forehead passing to the ppsterior part of the pelvis, and 
the chin emerging under the perinseum. It is obvious, 
however, that this chaijge can ,,oply occur when the head is 
unusually small, and it must of necessity be extremely rare. 
Relative Reference has alread;y been made to Naegele’a views as to 

of sMond rarity of the second position, and to his opinion that 

Hnd third cases in which the ocgiput was found to point to the right 
positions, foramen ovale were only transitional stages, in the rota- 
tion of occipito-posterior positions. It. is obvious that 
such an assumption is unwarrantable, unless the case has 
been watched from the very commencement of labour. 
Many perfectly . ^alified observers have arrived at . the 
conclusion that second positions are far more common than 
Naegele supposed ; and in the table already quoted it will be 
seen that while Murphy estimates the second and third as 
being equally frequent, Swayne believes the second to be 


much more common than the third. It is probable that the 
weight of NaegeI4’» aiithority haa induced many observers to 
classify second positions as third positions in which partial 
rotation has already been accomplished. My own expV 


' rien^ would rcertamly lead me to think that second posi- 
tions^^j^. V^ry #6m uncommon. The question, how- 
everi 'Wi^Ht h^lcon^ere^ to be in abeyance^ until^ further 
bbservati^;a^ b)f cpxhji^ut authorities enable us to decide 
it conclusively, ^ 

^Th^ fmwtb position is just 2 ts much tfce reverse of ll^ 
a^ond as the: tbil^ ia:of the first. ,The Occiput points to itfes 

syndiondros^^^ finger im- 

bone. The m^hanism is nre- 


or 



Chap. II.] 


DBLIVEBY IN HEAD PRESENTATIONS. 


321 


cisely the same as in third position, the rotation taking 
place from left to right. 

The formation of the caput succedaneum has been already Formation 
alluded to. This term is applied to the oedematous swelling caput sue- 
which forms on the head, and is produced by effusion from cedaneum. 
the obstruction of the venous circulation caused by the pres- 
sure to which the head is subjected. It follows that the size 
of the swelling is in direct, proportion to the length of the 
labour. In rapid deUvexies, in which the head is forced 
through the pelvis quickly, it is scarcely, if at all, developed ; 
while, after protracted labours, it is large and distinct, and 
may obscure the diagnosis of the position, by preventing the 
sutures and fontanelles being felt. Its situation varies 
according to the position of the head : thus, in the first 
and fourth positions it forms on the right parietal bone, 
in the second and third on the left; and we may, there- 
fore, verify, by inspection of its site, the accuracy of our 
diagnosis. 

An ordinary naistake which has been made by obstetri- 
cians is to regard the caput succedaneum as formed at the where the 
point where the head has been most subjected to pressure ; Pressure is 
while, in fact, it forms on that part which is most unsup- 
ported by the maternal structures, and where the swelling 
may consequently most readily occur. Therefore, in the 
early stages of the labour, it always forms on the part of the 
head which lies in the circle of the os uteri ; while, in sub- 
sequent stages, it forms on that which lies in the axis of the 
vaginal canal, and eventually is most prominent on the part 
that is first expelled from the vulva. 

A few words may be said as to the alteration in the form of 
ij;ie foetal head which occurs in tedious labours, and results shape of 
from the moulding which it has undergone in its passage 
through the pelvis. The smaller the. pelvis, and the greater moulding, 
the pressure applied to the l|ead during delivery; the more 
marked this is. The result is, that in vertex, presentations 


the occipito-mental and occipito-frontal diameters are elour 
'^ted to the extent t)f an inch, or even more, while the 
transverse diameters are lessened, from compression of the 
'fjarietal bones. This moulding is of unquestionable value in 
facilitating the birth of the child. The amount of apparent 
ieformity is very considerable, and may even give rise to 
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rfome anxiety. It is well to remember, therefore, tliat it is 
always transient, «nd that in a' few hours, or days at most, 

Fig.d«. , 



fourth position of occiput at pelvic brim. 


the elasticity of the soft cranial hones causes to resume 
their natural form. The caput succedaneum 
rapidly, therefore no amount of deformity from either of these 
causes need give rise to anxiety, or calls for any treatmen . 
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CHAPTER III. 

MANAGEMENT OF NATURAL LABOUR. 

Although labour is a strictly physiological function, and, in a 
large majority of cases, might no doubt be safely accom- 
plislied without assistance from the accoucheur, still medi- 
cal aid, properly given, is always of value in facilitating the 
process, and is often absolutely essential for the safety of the 
mother and child. 

The management of the pregnant woman before delivery Prepara- 
is a, point which should always receive the attention of the 
medical attendant, since it is of consequence that the 
labour should come on when she is in as good a state of 
health as possible. For this purpose ordinary hygienic 
precautions should never be neglected in the latter months 
of gestation. The patient should take regular and gentle 
exercise, short of fatigue, and, if the weather permit, should . 
spend as much of her time as possible in the open air. 

Hot rooms, late hours, and excitement of all kinds should be 
strictly avoided. The diet should be simple, nutritious, and 
unstimulating. The state of the bowels should be particularly 
attended to. During the few days preceding labour the 
descent of the uterus often causes pressure on the rectum, 
and prevents its evacuation. Hence it is customary to pre- 
scribe occasional gentle aperients, such as small doses of 
castor-oil, for a few days before the expected period of deli- 
very. Some caution, however, is necessary, as it is cerbwnly 
not v^ry uncommon for labour to be determined rather sooner 
than was anticipated, in consequence of the irritation oft too 
large a purgative dose. The state of the bowels should 
always be enquired into at the commencement of labour, and, 
if there be any reason to suspect that they ^ loaded, a 
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•copious enema should be administered. This is always a 
proper precaution to take, for a loaded rectum is a common 
cause of irregular and ineffective uterine action ; and even 
when it does not produce thM||Pbsult, the escape of tlie 
f®ces, in consequence of pressure on the bowel during the 
propulsive stage, is always disagreSble both to the patient 
and practitioner. 

The dress of the patient during pregnancy may be here 
adverted to ; for much discomfort may arise, and the satis- 
factory progress of labour may even be interfered with, from 
errors in this respect. 

After the uterus has risen out of the pelvis the ordinary 
corset, which most women wear, is apt to produce very in- 
jurious pressure ; still more so when attempts are made to 
conceal the increased size by tight lacing. After the fourth 
or fifth month, therefore, the comfort of the patient is much 
increased by wearing a specially constructed pair of stays, 
with elastic let into the sides and front, so that they accom- 
modate themselves to the gradual increase of the figure. 
Such are made by all stay-makers, and should be worn when- 
ever the circumstances of the patient permit. Failing this, it 
is better to avoid the use of the corset altogether, and to have 
as little pressure on the uterus as possible ; although many 
women cannot do without the support to which they are 
accustomed. To multiparcp, especially if there be much 
laxity of the abdominal parietes, a well-fitting elastic 
abdominal belt is often a great comfort. This is constructed 
so that it can be tightened when the patient is walking and 
in the erect position, when such support is most required, and 
readily loosened when desired. 

It is hardly necessary to insist on the necessity of the 
practitioner attending immediately to the first summons i'o 
the patient. It is true that he may very often be sent for 
long before he is' actually required^, But on the other 
hand, it is quite impossible to foresee What may be the state 
of any individual case. By prompt attention he may be 
able to rectify a malposition, or prevent some impending 
catastrophe, and thus save his patient from consequences of 
the Utmost gravity. - 

' • The pmetitioner Should always be provided with the 
;> mUy require. The ordinary obstetric cases, 
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containing one or two bottles and a catheter, such as are» 
sold by most instrument makers, are cumbrous and use- 
less ; while the ‘ obstetric bags ’ are expensive luxuries 
not within the reach oP|im. Every one can manufacture 
an excellent obstetric bag for himself, at a small expense, 
by having compartments for holding bottles stitched on to 
the sides of an ordinary leather bag, such as is sold for 
a few shillings at any portmanteau maker’s. It is a great 
comfort to have at hand all that may bo required, and the 
bag should contain chloroform, chloral, laudanum, the 
liquor ferri perch loridi of the Pharmacopoeia, and the 
liquid extract of ergot. If it also contain a Higginson’s 
syringe, a small elastic catheter, a good pair of forceps, 
and one or two suture needles, with some silver wire, the 
practitioner is provided against any ordinary contingency. 
Other articles that may be required, such as thread, 
scissors, and the like, are generally provided by the nurse or 
patient. 

On arriving at the house the practitioner should have his 
visit announced to the patient, and he will very often find 
that the first effect of his presence is to arrest the pains that 
have been hitherto progressing rapidly, thereby affording a 
very conclusive proof of the influence of mental impressions 
on the progress of labour. If the pains be not already pro- 
pulsive, it is well that he should occupy himself at first in 
general inquiries from the attendants as to the progress of 
the labour, and in seeing that all the necessary arrangements 
.are satisfactorily carried out, so as to allow the patient time 
to get accustomed to his presence. If he have any choice in 
the matter, he should endeavour to secure a large, airy and 
well-ventilated apartment for the lying-in room, as far re- 
moved as possible from without. He may also see to the bed, 
which should be without curtains, and prepared for the 
labour by having a waterproof sheeting laid under a folded 
blanket or sheet, on which the patient lies. These receive 
the discharges during labour, and can be pulled from under 
the patient after delivery, so as to leave the dry clothes 
beneath. Among the lower classes, the lying-in chamber is 
considered a legitimate meeting-place for numeroiui female 
friends to gossip, whose conversation is often distressiii^ and 
is certainly injurious, to a woman in the excitable condition 
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associated with labour. The medical attendant should, 
therefore, insist on as much quiet as possible, and should 
allow no one in the room except the nurse and some one 
friend whose presence the patient may desire. The hus- 
band’s presence must be left to the wishes of the patient. 
Some women like their husbands to be with them, while 
others prefer to be without them, and the medical attendant 
is bound to act in accordance with the patient’s desire. 

If pains be actually present a vaginal examination is 
essential, and should not be delayed. It enables us to ascer- 
tain whether the labour has commenced or not, and whether 
the presentation is natural or otherwise. The pains, 
although apparently severe, may be altogether spurious, and 
labour may not have actually commenced. It is of much 
importance, both for our own credit and comfort, that we 
should be able to diagnose the true character of the pains ; for 
if they be the so-called ‘ false ’ pains, we might wait hours 
in fruitless expectation of progress, while delivery is still far 
off. The necessity of ascertaining, therefore, the actual state 
of affairs need not farther be insisted on. 

False pains are chiefly characterised by their irregu- 
larity, sometimes coming on at short intervals, sometimes 
with many hours between them ; they also vary much 
in intensity, some being very sharp and painful, while 
others are slight and transient. In these respects they 
differ from the true pains of the first stage, which are at first 
slight and short, and gradually recur with increased force 
and regularity. The situation of the two kinds of pains also 
varies, the false pains being chiefly situated in front, while 
the true pains are most felt in the back, and gradually shoot 
round towards tlie abdoinen. Nothing short of a vaginal 
cxaminati6n5 will enable us to clear up the diagnosis satis- 
factorily. If the labour have actually commenced, the os 
will be more or leas- dilated, and its edges thinned ; while 
with ^cli pain .the cervix will become rigid, and the mem- 
branes tense an^ prominent. The false pains, on the con- 
trary, have » no effect on the cervix,. which remains flaccid 
and undilated ; or, if the os be sufficiently open to admit 
thg tip of the finger, the membranes will not become 
prominent during the contraction. Under such circum- 
We maji cjpqfidently assure the patient that the paine 
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are false, and measures should be taken to remove the irrita> 
tion which produces them. In the largo majority of cases the 
cause of the spurious pains will be found to be some dis- 
ordered state of the intestinal tract; and they will be best 
remedied by a gentle aperient — ^such as castor-oil, or the 
compound colocynth pill with hyoscyamus — followed by, or 
combined with, a sedative, such as twenty minims of lauda- 
num or chlorodyne. Shortly after this has been adminis- 
tered the false pains will die away, and not recur until true 
labour commences. 

For a vaginal examination the patient is placed by the 
nurse on her left side, close to the edge of the bed, with the 
legs flexed on the abdomen. The practitioner, being seated 
by the edge of the bed, passes the index finger of the right 
hand, previously lubricated with lard or cold cream, up to the 
vulva, and gently insinuates it into the Orifice of the vagina, 
then pushes it backwards in the axis of the vaginal outlet, 
and finally turns it upwards and forwards so as to more 
readily reach the cervix. This it may not always be easy 
to do, for at the* commencement of labour the cervix may 
be so high as to be reacned with difficulty, or it may 
be directed backwards so as to point towards the cavity of 
the sacrum. The exploration is often much facilitated by 
depressing the uterus from without, by the left hand placed 
on the abdomen. Our object is not only to ascertain the 
state of the cervix as to softness and dilatation, but also the 
presentation, the condition of the vagina, and the capacity 
of the pelvis. The examination is generally commenced 
during a pain, at which time it is less distressing to the 
patient; but in order to be satisfactory, the finger must 
remain in the vagina until the pain is over, the examination 
Being concluded in the interval between this pain and the 
next. 

In head presentations the round mass of the cranium is 
generally at once felt through the lower part of the uterus, 
and then we have the satisfaction ‘ of being able to assure 
the patient that all is right. If the os be sufficiently dilated, 
we . can also feel through it the occiput coverefl by 
the membranes. It is impossible at this time to make out 
the exact position of the head by means of the sutures and 
fontanelles, which are too high up to be within reach 


Their 

treatment. 


Mode of 
conducting 
a vaginal 
examina- 
tion. 


Object of 
the exami- 
nation. 



Ko attempt 
should be 
made, at 
this time, 
to ascer* 
tain the 
position of 
the head. 

The condi- 
tion of the 
os as indi- 
cating^ the 
progress of 
labour. 


32S LABOUR. [Part III. 

Nor should any attempt be made to do so, for fear of pre- 
maturely rupturing the membranes. The fact that the head 
is presenting is all that we require to know at this stage 
of the labour. 

The condition of the os itself, as to rigidity and 
dilatation, will materially assist us in forming an opinion as. 
to the progress and probable duration of the labour ; but, 
although the friends will certainly press for an opinion on 
this point, the cautious practitioner will be careful not to 


Fig. 96. 



examixahok ovriko tkb nuffp stack. 


commit himself to a positive statement, which may so easily 
be falsified. It will sufiice to assure the friends that every- 
thing is satisfetctory, jbut that it is impossible to say with 
any certainty hpw rapidly, or the reverse, the case may 
progress* ’ ' ; 

If the pains be not Very freguent or strong, and ^the 
os not dila^ to more than the size of a shilling, > con-, 
siderable delay may be anticipated, and the presence of the 
meSical attendant is useless. He may, therefore,' .safely 
I^jivthe p^iegt^r ^ hour or more, provided4ie- be within 
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easy reach. It is needless to say that this should never 
done unless the exact presentation be made out. If some 
part, other than the head, be presenting, it will probably be 
impossible to make it out until dilatation has progressed 
farther; and the practitioner must be incessantly on the 
watch until the nature of the case be made out, so as to 
be able to seize the most favourable moment for inter- 
ference, should that be necessary. 

The position of the patient is a matter of some moment Position of 
in the first stage. It is a decided advantage that she should 
not be then in a recumbent position on her side, as is usual first stage, 
in the second stage ; for it is of importance that the expulsive 
force should act in such a way as to favour the descent of 
the head into the pelvis, i.e. perpendicularly to the plane of 
its brim, and also that the weight of the child should ope- 
rate in the same way. Therefore, the ordinary custom of 
allowing the patient to walk about, or to recline in a chair, 
is decidedly advantageous ; and it will often be observed 
that the pains are more lingering and ineffective if she lie 
in bed. If the patient be a multipara, or if the abdomen 
be somewhat pendulous, an at)dominal bandage, by supporting 
the uterus, will greatly favour the progress of this stage. 

Keeping the patient out of bed has the further advantage 
of preventing her being unduly anxious for the termination 
of the labour ; and a little cheerful conversation will keep 
up her spirits, and obviate the mental depression which 
is so common. Grood beef tea may be freely administered, 
with a little brandy and water occasionally, if the patient 
be weak, and will be useful in supporting her strength. - 

Over-frequent vaginal examinations at this period should Vagitial 
be avoided, for they serve no useful purpose, and are apt to 
irritate the cervix. It will be necessary, however, to as- 
certain the progress of tfie dilatation at intervals. 

When once the os is fully opened ,the membranes may Artificial 
be artificially ruptured if they have not broken sponta-^ 
neously, for they no longer serve any useful purpose, and hmea. 
only retard the advent of the pfopulsive stage. This can 
be. easily done by pressing on them, when they are ren- * 
dered tense during a pain, by some pointed instrument, 
such as the end of a hair-pin, which is always at hand. 

In some cai^s, indeed, it is even expedient to rupture 
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It is some- the membranes before the os is fully dilated. Thus it not 
to ™fr®quently happens, when the amount of liquor amnii is 
rupture at all excessive, that the os dilates to the size of a five- 
branes™' shilling piece or more; but, although it is perfectly soft 
before the and fiaccid, it opens up no further until the liquor amnii 
diatedf*^ is evacuated, when the propulsive pains rapidly complete 
its dilatation. Some experience and judgment are required 
in the detection of such cases, for if we evacuated the 
liquor amnii prematurely the pressure of the head on the 
cervix might produce irritation, and seriously prolong the 
labour. This manoeuvre is most likely to be useful when the 
pains are strong and the os perfectly flaccid, but when the 
membranes do not protrude through the os and produce 
farther dilatation. 

It is sometimes not easy to ascertain whether the mem- 
branes are ruptured or not. This is most likely to be the 
case when the head is low down, and the amount of liquor 
amnii is so small that the pouch does not become prominent 
during the pains. A little care, however, will enable us, if 
the membranes be ruptured, t9 feel the rugosities of the 
scalp covered with bait, and to distinguish it from the 
smooth polished surface of the membranes. 

Treatment After the evacuation of the liquor amnii there is gene- 
of the rally a lull in the progress of the labour, the pains, 
however, soon recurring with increased force and fre- 
quency, and propelling the head through the pelvic cavity. 
The change in the character of the pains is soon appreciated 
by the bearing down efforts by which they are accompanied, 
as well as by their increased length and intensity. 

Position of advisable that the patient be placed in bed ; and 

diirin”*t^^ in this country it is usual for her to lie on the left side, with 
second ^ her nates parallel to the edge of the bed, ahd her body jying*^ 
sb-ige, across it. , This is the established obstetric position in Eng- 
land, and: it would useless to attempt to insist on any 

other, feven if it ijj^ere advisable. Although tlje dorsal position 
is preferred on th^ Continent 'and in America, it is difficult 
to see wherein itfr advantages consist. It certainly Jeadsi to 
unnecessary exposure of the person, and it is, on. the whole, 

. less^' easy to reach the patient, so placed, for the. jjecessary * 
^jnai^pulations. Moreover, the dorsal position increi^^^ 

perinseum, by bringing w^ght 
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of tlie child’s head to bear more directly upon it. Thus^ 

Schroeder found that lacerations occurred in 37*6 per cent, 
of cases delivered on the back, as against 24*4 per cent, in 
other positions. 

The patient usually remains in l)ed during the whole of 
this stage, and it is customary for the nurse to tie to the 
foot of the bed a jack-towel, which is laid hold of and used 
as a support in making bearing down efforts. If the pains 
be few and far between, and the patient finds it more 
comfortable to get up occasionally, there is no reason why 
she should not do so. On the contrary, as we shall subse- 
quently see in treating of lingering labour, the pains under 
such circumstances are often increased in the sitting posture, 
in consequence of the weight of the child producing in- 
creased pressure on the nerves of the vagina. 

At this time vaginal examination, which should be more Detection 
frequently repeated than in the first stage, enables us to as- of 
certain precisely the position of the head, by means of the ^ 

sutures and fontanelles, as well as to watch it*s progress. 

It not unfrcquently happens that the head descends into the Manago- 
pelvis, even to its floor, without the os having entirely dis- of 
appeared. The anterior lip especially is apt to get caught Hor lip of 
between the head and pubes, to become swollen by the pres- 
sure to which it is subjected, and then to retard the progress pscted 
of the labour. There can be no reasonable objection to 
attempting to prevent this cause of delay by pressing on the and pelvis, 
incarcerated lip during the interval of the pains, so as to push 
it above the head, and maintain it there during the pains, 
until the head descends below it. This manceuvre, if , 
done judiciously, and without any undue roughness or force, 
is certainly not liable to be attended by any of the evil 
consequences which many obstetricians have attributed to Jit ; 
it is indeed a matter of common sense that the injury to 
the cervix is likely to be less if it be pushed gently out of the 
way, than if it be left to be tightly jammed for hours between 
the presenting part and the bony pelvis. This mode of as^ 
sistauce is very different frdm the digital dilatation of a frigid 
cervix, wliich was formerly much practised, especially in Edin- 
burgh, ig^consequonce of the recommendation of HamiUon, 
ajid was properly objected to by the great majority of 
obstetricians. 
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• If the pains be producing satisfactory progress, no farther 
interference is required. The medical attendant should, 
however, see that the bladder is evacuated ; and if it have not 
been so for some hours, it may be necessaiy to draw off tlie 
urine by the catheter. Whenever the labour is lengthy, he 
should occasionally practise auscultation, so as to satisfy 
himself that the foetal circulation is being satisfactorily 
carried on. 

The regulation of the bearing down efforts at this time 
is of importance. It is common for the nurse to urge the 
patient to help herself by straining, and it is certain that 
by voluntary exertion of this kind she can materially 
increase the action of the accessory muscles of parturition. 
If the pains be strong, and the labour promise to be rapid, 
such voluntary exertions are not likely to be prejudicial. 
On the other hand, if the case be progressing slowly, they 
only unnecessarily fatigue the patient, and should be dis- 
couraged. When the perinaeum is distended we may even 
find it advisable to urge the patient to cease all voluntary 
effort, and to cry out, for the express purpose of lessening 
the tension to which the perinaeum is subjected. This is the 
stage in which ahscsthesia is most serviceable, but its employ- 
ment must be separately discussed. 

As the head descends more and more the periiia3um 
becomes distended, and there is considerable difference 
of opinion' amongst accoucheurs as to the management 
of the case at this time. In most obstetric works the 
practitioner is advised to endeavour to prevent lacera- 
tion by the manoeuvre that is described as ‘supporting 
the perinseum.’ By this is meant, laying the palm of 
the hand on the jlistended structures, and pressing firmly 
upon them during the acme of the pain, with, the view* 
of mechanically preventing their tearing. There can be 
little doubt . tiiat or some modification of it, is 

the practice now followed by the large majority of practi- 
Evil effects tioners. .Of late" years the evil ieffects likely to follow it 
have been specially dwelt upon by Graily Hewitt, Leishiuan, 
perinseum. Goodell,. and other writers, who maintain that by pressure 
exeijrted in this fashion we not only fail to prevent, but 
activity favour laceration, in consequence of the pressure pro* 
action, jUrt at the time wfien forcible 
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distensiou of the perinfieum is likelyto.be hurtful. Theroy 
fore some hold that the perinseum ought to be left entirely 
alone, and that the head should be allowed gradually to dis- 
tend it, without any assistance on the part of the practitioner. 

Much error may be traced to a misconception of what is 
required. The term * supporting the perinsBum ’ conveys an 
unquestionably erroneous idea, and it is certain that no one 
can prevent laceration by mechanical support. If the term 
‘relaxation of the perinseum’ were employed, we should 
have a far more accurate idea of what should be aimed at, 
and if this be borne in mind, I think it cannot be ques- 
tioned that nature may be most usefully assisted at this 
stage. * 

Dr. Goodell, of Philadelphia, has specially studied this 
subject and has recommended a method, the object of 
which is to relax the perinseum. His advice is, that one or two 
fingers of the left hand should be inserted into the rectum, 
by which the perinaeum should be hooked up and pulled for- 
ward over the head, towards the pubes, the thumb of the same 
hand being placed on the advancing head, so as to restrain its 
progress if needful. I have followed this plan frequently, 
and believe that it admirably answers its purpose, especially 
when the perinaeum is greatly distended, and laceration is 
threatened. It must be admitted that the insertion of the 
fingers into the anal orifice, in the manner recommended, 
is repugnant both to the practitioner and patient, and the 
same result can be obtained in a loss unpleasant way. I men- 
tion it, however, to show what it is that the practitioner 
must aim at. - If, when the head is distending the perinssum 
greatly, the thumb and fore-finger of the right hand are 
j)laced along its sides, it can be pushed gently forward over 
the head at the height of the pain, while the tips of the fingers 
may, at the same time, press upon the advancing vertejC, so 
as to retard its progress if advisable (fig. 96). By this 
means the sudden and, forcible stretching of the perineal 
structures is prevented, and the chance of laceration reduOf^ 
to a minimum, while nature’s mode of relaxing the tissues, 
by^'dilatation of the anal orifice, is favoured. This is very 
different from the mechanical support that is usually re- 
commended, and the less pressure that is applied directly 
to the perinaeum the bfetter. Nor is it either needful 
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pr advisable to sit by the patient with the hand applied 
to the perinaeiiia,^or hours, as is so often practised. Time 
should be given for the gradual distension of the tissues 
by the alternate advance and recession of the head, and 
we need only intervene to assist relaxation when the stretch- 
ing has reached its height, and the head is about to be 
expelled. A napkin may be interposed between the hand 
and the skin, for the purpose of cleanliness. Should the 
perinaeum be excessively tough and resistant, assiduous 

Fig. 97. 
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fomentation with k hot sponge may be resorted to, and wilk 
be of some service in promoting relaxation. 

When the: tension, is so great that laceration seems in-« 
evitaU^, ft is generafiy recommended that a slight incision 
should be made/oti each side of the central raph6, with the 
view of preyenting spontaneous laceration. This may no 
doubt he done with perfect safety, l^ut I question if it h likely 
to be of use. The idea is that an incised wound is likely 
to fieal more readily tbaUva lacerated one, “When, however, 
^a,.^^nded je^iyipiiin ruptures, its structures are'^so thinued 
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that the tear is always linear; and, as a matter of factf 
the edges of the tear are always as clean, and as closely in 
apposition, as if the cut had been made with a knife. 
Moreover, the laceration invariably heals perfectly, if only the 
edges be brought into contact at once with one or two 
metallic sutures. I believe, therefore, that Groodell is right 
in stating that incision of the perinseum is rarely, if ever, 
necessary, unless it is hardened by previous cicatrisation. In 
almost all first labours, the fourchette is tom, but requires no 
treatment of any kind. In some cases, do what we will, more 
or less Jj^jceration occurs, and the perinaeum should always 
be examined after the expulsion of the child, to see if any 
tear has taken place. 

If it has given way to any extent, I believe that it is 
good practice to insert one or two interrupted sutures, of 
silver wire at once. Immediately after delivery the sensi- 
bility of the tissues is deadened by the distension to which 
they have been subjected, and the sutures can be inserted 
with little or no pain. It is quite tme that lacerations of an 
inch or less will generally heal perfectly well of themselves ; 
but this is not invariably the case, while healing almost cer- 
tainly follows if the edges be brought together at once. In 
the severer forms of laceration, extending back to, or even 
through the sphincter, the precaution is all the more neces- 
sary, and a subsequent operation of gravity may in this way 
be avoided. The sutures can be removed without difficulty 
in a week or so, when complete adhesion has taken place. 

The head, when expelled, should be received in the 
palm of the right hand, while the left hand is placed upon 
the abdomen to follow down the uterus as it contracts and ex- 
pels the body. There is generally some little delay after the 
expulsion of the head, and we should now see if the cord 
surround the neck, and, if it do so, it should be drawn 
over the head. The expulsion of the body should be left 
entirely to the uterine contractions. If there be undue delay, 
we may endeavour to excite uterine action by friction, on tto 
fundps, rad it . will rarely happen that sufficient contraction 
does not how come on. If ive display undue haste, in with- 
drawing the body, we;'fuh the risk of emptying the uterus 
while its tissues are relaxed, and so favour hemorrhage. 
If, however^ there seem serious danger of the child being 
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' asphyxiated, its expulsion may be favoured by gently passing 
the forefinger ctf each hand within the axillae, and using 
traction ; but it is only very exceptionally that such inter- 
ference is required. 

ofufcwine uterus contracts, it should be carefully followed 

contraction down through the abdominal parietes by the left hand, which 
birth ^o/ should grasp it as the body is expelled, with the view of seeing 
the child, that it is eflBciently contracted. This is a point of vital im- 
portance in preventing hemorrhage, which will presently be 
more especially considered. 

the cord child cries we may proceed to tie and 

separate the cord. For this purpose the nurse usually pro- 
vides ligatures composed of several strands of whitey- 
brown thread ; but tape, or any other suitable material, may 
be employed. It is important, especially if the cord be 
very thick and gelatinous, to see that it is thoroughly 
compressed, so that the vessels are obliterated, otherwise 
secondary hemorrhage might occur. The cord is tied about 
an inch and a half from the child, and it is usual, though of 
course not essential, to place a second ligature about two 
inches nearer the placental extremity of the cord. The latter 
is, perhaps, of some use by retaining the blood, and thus 
increasing the size of, the placenta, and favouring its more 
ready expulsion by uterine contraction. The cord is then 
dhided with scissors between the ligatures, the. child wrapped 
up in flannel, and given to the nurse, or a bystander, to 
hold, while the attention of the practitioner is concentrated 
on the mother, with a view to the proper management of the 
third stage of labour. 

Import- There is unquestionably no period of labour where skilled 

p^er management is more important, and none in which mistakes 
manage- are more frequently made. By proper care at this time 
third Btege. post-i^utn hemorrhage is reduced to a mini- 

mum, the efficient ifitkitraotion of the uterus is secured, the 
amount and intensity of after-pains are lessened, and the 
safety and comfort of the patient greatly promoted. More- 
over, the general practice, as to the management ofithis 
stage, is opposed to the natural mechanism of placental 
expulsion, and is for from being well adapted to vsecinre the 
important objeqte which we ought to have in view^^ JLet us 
usually recommended and foljawed, 
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and then we shall be in a position to understand in what«r 
respects it is erroneous. For this purpose I cannot do better 
than copy the directions contained in one of our most deserv- 
edly popular obstetric text-books, which undoubtedly ex- 
presses the usual practice in the management of this stage. 

‘ When the binder is applied, the patient may be allowed to 
rest a while, if there is no flooding ; after which, when the 
uterus contracts^ gentle traction may be made by the funis, 
to ascertain if the placenta be detached. If so, and especially 
if it be in the vagina, it may be removed by continuing the 
traction steadily in the axis of the upper outlet at first, at 
the same time making pressure on the uterus.’ ^ 

This may fairly be taken as a sufficiently accurate descrip- 
tion of the practice that is usually followed.® The objections I 
have to make are : (1) That it inculcates the common error of 
relying on the binder as a means of promoting uterine contrac- pjao 
tion, advising its application before the expulsion of the tice. 

‘ Churchiir^ Theory and, Practice of Midwifery t p. 162. 

^ This practice is farther illustrated by the annexed diagram, contai0ed in 
most obstetric works, which represents the accoucheur as withdrawing the pla- 
centa by traction, and which I insert as an illustration of what ought not to be 
done (fig. P8). 

Fli?. 08. 



HETHOD OF RSMOVOrO tUR PLACBKTA BY TRAOTIOX OX TRB OOltD. 

I. ' . z 
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< placenta ; while I hold that the binder should never be applied 
until after the placenta is expelled, and riot even then, unless we 
are certain that the uterus is perfectly and permanently con- 
tracted. (2) That it teaches that traction on the cord should 
be used as a means of withdrawing the placenta; while 
the uterus itself should be made to expel the after-birth, and, 
in nineteen cases out of twenty, che finger need never be intro- 
duced into the vagina after the birth of the child, or the cord 
touched. This may seem an exaggerated statement to those 
who have accustomed themselves to the usual method of 
dealing with the placenta ; but I feel confident that all who 
have learnt the method of expression of the placenta by 
proper manipulation of the uterus would testify to its ac- 
curacy. 

Expression The cardinal point to bear in mind is, that the placenta 
placenta— -be expelled from the uterus by a uis a tergo^ not 

its object, drawn out by a ms a f route. That uterine pressure after 
the birth of the child has been recommended by many 
English writers is certain, and the Dublin school especially 
have dwelt on its importance as a preventive of post-partum 
hemorrhage ; but the distinct enunciation of , the doctrine that 
the placenta should be pressed, and not drawn, out of the ute- 
rus, we owe to Cred^ and other German writers ; and it is only 
of late years that this practice has become at all common. 
Those who have not seen placental expression practised, find 
it diflScultto understand that, in the large majority of cases, 
the uterus may be made to expel the placenta out of the 
vagina ; but such is unquestionably the fact. A little practice 
is no doubt necessary to enable us to effect this satisfactorily ; 
but when once the knack has been learnt, there is little difiS- 
culty likely to be experienced. 

Import- Before descriting the inethod of placental expression, 
removing & wordfof caution may be said against undue haste in at- 
oenteh' cxpressiotii^^ the placenta, a mistake that i» often 

riediy. * made^/aiis which, I believe, tends to increase the risk of 
post-part^m hei^rrhage. So long as we satisfy ourselves 
that the uterus if'kirly contracted, so as to avoid the possi- 
bility of its distension with blood, a certain delay after 
the birth of the child is useful, from giving time for coagula 
to form ydthin 'the, uterine sinu^, ly which their open 

this point has 
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been specially dwelt upon by M‘Clintock, who lays down thd 
rule that fifteen or twenty minutes should be allowed to 
elapse, after the birth of the child, before any attempt to 
remove the after-birtli is made. This I believe to be a 
good and safe practical rule, it gives ample time for the 
complete detachment of the placenta, and the coagulation 
of the blood in the uterine sinuses. 

During this interval the practitioner or nurse should sit 
by the bedside, with the hand on the uterus to secure con- 
traction and prevent distension ; but not kneading or forcibly 
compressing it. When we judge that a sufficient time has 
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elapsed, we may proceed to effect expulsion. For this pur- Mode of 
pose the fundus should be grasped in the hollow of the left 
hand, the ulnar edge of the band being well pressed down . orSie 
behind the fundus, and when the uterus is felt to harden 
strong and firm pressure should be made downwards and 
backwards in the axis of the pelvic brim. If this manos^vre' ^ 
be properly carried out, and sufficiently firm pressure^ made» 
in almost every case the uterus may be made to expel the 
placenta into the bed, Rlong with any coagula that may be 
in its cavity (fig. 99). .The uterine surface of the placenta 
is generally expelled fir^ as is represented in tte diagram, 
the cord being within the membranes; whereas the foetal 
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Surface, and the root of the cord, are the parts which appear 
first when the placenta is removed by traction (fig. 97). If 
we do not succeed at the first effort, which is rarely the case 
if extrusion be not attempted too soon after the birth of the 
child, we may wait until another contraction takes place, and 
then re-apply the pressure. I repeat that, after a little prac- 
tice, the placenta may be entirely expelled in this way, in 
nineteen cases out of twenty, without even touching the 
cord, and the bugbear of retained placenta will cease to be a 
source of dread. 


Should we fail in causing the uterus to expel the placenta, 
a vaginal examination may be made, and, if the placenta be 
found lying entirely in the vagina, it may be carefully with- 
drawn. If, however, the cord can be traced up through the 
os, showing that the placenta is still within the uterine cavity, 
we must again resort to pressure to effect its expulsion, and 
not attempt to withdraw it by traction. Such cases may 
fairly be classed as retained placenta, but they should be very 
rarely inet with, and are discussed elsewhere. When they do 
often occur in the hands of the same practitioner, it is fair to 
conclude that he has not properly acquired the art of mana- 
ging this stage of labour. Generally speaking, the placenta 
should be expelled within twenty minutes after the birth of 
the child; but no doubt, in the large majority of cases, expul- 
sion might be effected sooner were it advisable to attempt it. 

When the mass of the placenta is expelled, the membranes 
generally still remain in the vagina, and they should be 
twisted into a rope, and very gently withdrawn, so as not to 
leave any portion behind. 

The duties of the medical attendant are not even now 
over. For at least ten minutes after the extrusion of the 
placenta he should keep his hand on the firmly contracted 
uterus, gently kneading it, without any force, for the purpose 
of prompting firm ani^ equable contraction, and causing it 
to thro^ off any coagida that may form in its cavity^ . 

The subsequent, cOififort and salEety of th*e patient may 
be promoted by c^ministering,! at this time, a full dose of 
ergot . of rye, such as ,a drachm, or more^ of the liquid extract. 
The^property possessed by this drug of producing tonic and 
persi^nt cqntract^n of the uterine fibres, which renders it 
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value after delivery, when such contraction is precisely whaji 
we desire. I have long been in the habit of administering 
the drug at this period,, and believe it to be of great value, 
not only as a prophylactic against hemorrhage, but as a 
means of lessening after-pains. 

When we are satisfied that the uterus is permanently 
contracted we may apply the binder, but this should rarely 
be done until at least half an hour after the birth of the 
child. The soiled clothes should be gently withdrawn from 
under the patient, moving her as little as possible, and the 
binder should be, at the same time, slipped under the body, 
taking care that it is passed well below the hips, so as to 
secure a firm hold of the body. No kind of bandage is better 
than a piece of stout jean, of sufficient breadth to extend 
from the trochanters to the ensiform cartilage ; a jack-towel 
or bolster slip answer the purpose very well. These are 
preferable, at any rate at first, to the shaped binders that 
are often used. One or two folded napkins are generally 
placed over the uterus, so as to form a pad to keep up uterine 
pressure. Once in position, the binder is pulled tight, and 
fastened by pins. ' The utility of careful bandaging after 
delivery can scarcely be doubted, although some years ago it 
became the fashion to dispense with it. It gives a comfortable 
support to the lax abdominal walls, keeps up a certain amount 
of pressure on the uterus, and tends to restore the figure of 
the patient. After the bandage is applied, a warm napkin 
should be placed on the vulva, as a means of estimating the 
quantity of the discharge, and the patient may be allowed 
to rest. 

Unless the labour have been very long and fatigu- 
ing, an opiate, often exhibited as a matter of routine, is 
iinadvisable ; although it may be well to leave one with 
the nurse, to be given if the patient cannot sleep, or if 
the after-pains be very troublesome. The practitioner 
may now leave the room, t)ut not the house, and at least 
an hour should elapse after delivery before he takes his de- 
parture. Before doing so^ he should again visit the pa- 
tienlb, inspect the napkin to see that there is not too ttiuch 
discharge,, and satisfy himself that the uterus is contracted, 
and not distended with coagula. He should also count the 
pulse, and, if the patient be progressing satisfactorily, it will 
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be found at its normal average, if, however, it be beating 
over 100 per minute, he should on no account leave, for 
such a rapidity of the circulation renders it extremely pro- 
bable that hemorrhage is impending. This is a good prac- 
tical rule, laid down by McClintock in his excellent paper 
‘ On the Pulse in Child-bed,^ attention to whicli may often 
save the patient from disastrous consequences. 

Before leaving, the practitioner should see that the 
room is darkened, all bystanders excluded, hnd the patient 
left as quiet as possible to recover from the shock of 
labour. 
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CHAPTER IV. 

ANAESTHESIA IN LABOUR. 

A FEW words may be said as to the use of anaesthetics during Anaestho- 
labour, a practice which has become so universal that no 
argument is required to establish its being a perfectly legi- 
timate means of assuaging the sufferings of childbirth. 

Indeed, the tendency in the present day is in the op- 
posite direction ; and a common error is the administra- 
tion of chloroform to an extent which materially interferes 
with the force of the uterine contractions, and, it can 
hardly be doubted, predisposes to subsequent post-partum 
hemorrhage. 

Practically speaking, the only agent employed in this Agents 
country is chloroform, although the bi-chloride of methylene, ^foro- 
and ether, have been occasionally tried. Of late years, chloral 
has been extensively used by some ; and as 1 believe it to be an 
agent of very great value, I shall first indicate the circum- 
stances under which it may be employed. 

The peculiar value of chloral in labour is,, that it may be 
safely administered at a time when chloroform cannot be may 
generally employed. The latter, while it unquestion- adminie- 
ably annuls suffering, at the same time very frequently 
tends, in a maiked degree, to diminish uterine action. This isinadmipi- 
Is a familiar observation to all who have employed it much 
during labour, as the diminution of the force and inten- 
sity of the pains, and the consequent retardation of the 
labomr, often oblige us to suspend its inhalation, at least 
temporarily. Indeed^ this very property of annulling ute^ne 
action is one of its most valuable qualities in obstetrics, as in 
certain cases of turning. For such purposes, indeed, it is 
necessary to give it to the surgical extent, which we. endeavour 
to avoid when it is used simply to lessen the Buffering of use 
ordinary labour. Still it is not always easy to limit its ofctloro- 
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action in this way, and thus it very frequently does nabre 
than we wish. Such diminution . in the intensity jjaf uterine 
contraction is comparatively of less consequence the pro^ 
pulsive stage, and it is generally more»than counterbalanced 
by the relief it affords. In the fir^t stage it is othei*wise, 
and, practically speaking, chloroform is, generally not admis- 
sible until the head is in the pelvic cayity. a 

Chloral, on the other hand, has no such relaxing on 

uterine contraction. It cannot, it is true, compete with 
chloroform in its power of relieving pain, but it produces a 
drowsy state in which the pain is not felt nearly so acutely 
as before. It is, therefore, in the first stage of labour, while 
the pains are cutting and grinding, and during the dilata- 
tion of the cervix, that it finds its most useful application. 
It is especially valuable in those cases, so frequently met 
with in the upper classes, in which the pains produce intole- 
rably acute Buffering, with but little effect on the progress of 
the labour. In them the os is often thin and rigid, and the 
pains very frequent and acute, but little or no dilatation 
is effected. When the patient is brought under the influ- 
ence of chloral, however, the pains become less frequent 
but stronger, nervous excitement is calmed, and the dilata- 
tion of the cervix often proceeds rapidly and satisfactorily. 
Indeed, I know of nothing which answers so well in cases of 
rigid, undilatable cervix, and I believe its administration 
to be far more effective, under such circumstances, than 
any of the remedies usually employed? 

The object is to produce a somnolent condition,which shall 
be protracted as long as possible. Fox this purpose 1 5 grains 
of chloral may be administered every twenty minutes, until 
three doses are given. Thi^ generally suffices to produce the de- 
sired effect. The {Orient becomes very drowsy, doses between 
the paips, and wakes up as each contractioii commences. It 
may be necessary to «;|[ive a fourth dose at a longer interval, 
say an:hbar aft^ tlib third dose, to keep lip and prolong the 
soporinc aetioh^'^bu^ this is seldom necessajjy/ and 1 have 
rarely given/nibre than a drachm of chloral during the entire 
progress, of labour. Another advantage of Ulis treatment is 
that, whije it does not interfere with fhe use of chloroform in 
J^thetsecond stage, it 'renders it necessary to give l^ss than 
would iie ^^UeA for, and tfcns its actioh^^tn be 
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more easily kept withm bounds. On the whole, therefore^ 

I am iuijKned to consider chtoral a very valuable aid in the 
management of labour, and believe that it is destined to be 
much more ettensivdy used than is at present the case. So 
far as my expe?ienc^ has yet gone I have not met with any 
symptoms which haye led me to think that it has produced 
bad effects : and I have known many pajiients sleep quietly 
tlirough labour, without expressing^ any excessive suffering, 
or asking for chloroform, who, under ordinary circumstances, 
would have been most urgently calling for relief. 

Generally speaking, we do not think of giving chloroform Chloi^ 
until the os is fully dilated, the head descending, and the ^ 

pains becoming propulsive. It has often, indeed, been ad- 
ministered earlier, for the purpose of aiding the dilatation of 
a rigid cervix, and there is no doubt tliat it often succeeds is corn- 
well when employed in this way; but I have already stated 
my belief that chloral answers this purpose better, and that it, 
therefore, may advantageously take the place of chloroform 
for this indication. 

There is one cardinal rule to be remembered in giving Chloro- 
chloroform during the propulsive stage, and that is, that it 
should be administered intermittently, and never continuously, only b« 
When the pain comes on a few drops may be scattered over a SgThe*''* 
Skinner’s inhaler, which affords one of the best means of ad- 
ministering it in labour, or placed within the folds of a 
handkerchief twisted into the form of a cone. During the interrale. 
acme of the pain the patient inhales it freely, and at once 
experiences a sense of great relief ; and as soon as the pain 
dies away the inhaler should be removed. In the interval 
between the pains the effect of the drug passes off, so that the 
higher degrees of anaesthesia should never* be produced. In- 
deed, when properly given, consciousness should not be 
ontirely abolished, and the patieht, between the pains, should 
be able to speak, and understand what is said to her. This 
intermittent administration constitutes the peculiar safety ^ 
of chloroform administered in labour, and it is a fortunate 
cumftance that, as yet, there is, I believe, no case on record of - 
death during the inhalation of chloroform for obstetriO pur- 
poses. This is obvipusly due to the effect of each inhalation 
passing off before a fresh dose is administered. 

The effect on the pains ^ould be careftdly watched. If they 
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^become very materially lessened in force and frequency, it 
may be necessary to stop the inhalation for a short time, com- 
mencing again when the pains get stronger, which effect may 
be often completely and easily prevented by mixing the clilo- 
roform with about one-third of absolute a^]^l, which, origi- 
nally recommended, I believe, by Dr. Sansom, increases the 
stimulating effects of the chloroform, and thus diminishes its , 
tendency to produce undue relaxation. The amount admin- 
istered must vary, of course, with the peculiarities of each 
individual case and the effect produced, but it need never be 
large. As the bead distends the perinaeum, and the pains 
get very strong and forcing, it may be given more freely, and 
it may often be pushed to complete insensibility just before 
the child is bom. 

Bearing in mind the tendency of chloroform to produce 
uterine relaxation, more than ordinary precautions should al- 
ways be taken against post-partum hemorrhage in all cases 
in which it has been freely administered. 

In cases of operative midwifery it is often given t6 the ex- 
tent of complete anaesthesia. In all such cases it should be ad- 
ministered, when possible, by another medical man, and not 
by the operator, because the giving of chloroform to the 
surgical degree requires the undivided attention of th^ ad- 
ministrator, and no man can do this and operate at the 
same time. I once learnt an important lesson on this point. 

I had occasion to apply the forceps in the c^se of U lady who 
insisted on having chloroform. When commencing the opera- 
tion I noticed some suspicious appearances about the patient, 
who was a large stout woman, with a feeble circulation. 

I therefore stopped, allowed her to regain consciousness, 
and delivered heic without ansesthesia, much to her own 
annoyance. Just one month after labour she went to a .den- 
tist to have a ^tooth extracted, and took chloroform, during 
the inhalation of wli^h she died. This impressed on my 
mind fte lesson 4)hat no man can do two thingsat the same 
time. TJie partis WcopsciousneSs of dncotnplete anaesjbhe- 
sia, in which the patient is restless and tossing about, rodders 
the appliciatiion of forceps, as . well as all other operations 
very difficult. Hierefor©, unless the patient can b^ completely^i^ 
>and |ully ansesthetis^^dt is better to cerate 
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CHAPTER V. 

PELVIC PBESENTATIONS. 

Under the head of pelvic presentations it is customary to 
include all cases in which any part of the lower extremities 
of the child presents. By some these are farther subdivided 
into breech, footling^ and knee presentations ; but, although 
it is of consequence to be able to recognise the feet and the 
knee when they present, so far as the mechanism and manage- 
ment of delivery are concerned, the cases are identical, and, 
therefore, may be most conveniently considered together. 

Presentations coming under this head are far from un- Frequeneyf 
common ; those in which the breech alone occupies the pelvis 
are met with, according to Churchill, once in 52 labours, 
while Bamsbotham estimates that it presents more frequently, 
viz, once in 38*8 labours. Footling presentations occur only 
once in 92 cases. They are probably often the mere conversion 
of original breech presentations, the feet having come down 
during the labour, either in conse(][uence of the sudden 
escape of the liquor amnii, when the breech was still finely 
moveable above the brim, or from some other cause. Knee 
presentations are extremely rare, as may be readily understood 
if it be borne in mind that to admit them the ' thighs must 
be extended, hence the vertical measurement of the child 
ihust be greatly increased, and therefore it could not be 
readily accommodated within the uterine cavity, unless of 
unusually small size. As a matter of fact, Mme. Lacha|)eUe 
found only one knee presOntation in upwards of 3,000 
cases. . . 

The causes of pelvic presentations are not knqwn. They Catwss. 
are probably the same as those w^ch produce other vatiqties 
of malpresentation ; and it is not unlikely that, in eert^n 
women, there* may be some peculiarity in the ahape ^ the 
uterine cavity which &vours thek production* ;tt ‘would be 
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difficult otherwise to explain such a case as that mentioned 
by Velpeau, in which the breech presented in six labours. 
Prognosis. The results, as regards the mother, are in way more 
unfavourable than in vertex presentation. The first stage of 
the labour is generally tediou s> since the large rounded mass 
of the breech does not adapt itself so well as the head to the 
lower segment of .the uterus, and dilatation of the cervix is 
consequently apt to be retarded. The second stage is, how- 
ever, if anything, more rapid than in vertex cases ; and even 
when it is protracted, the soft breech does not produce such 
injurious pressure on the maternal structures as the hard 
and unyielding head. 

The infan- The result is very different as regards the child. Du- 
tolUy^in calculated that 1 out of 11 children was still-born, 

pelvic pre- Churchill estimates the mortality as much higher, viz. 1 in 
ir^eat?* The latter certainly indicates a larger number of still 

births than is consistent with the experience of most prac- 
titioners, and more than should occur if the cases be properly 
managed ; but there can be no doubt that the risk to the 
child is, even under the most favourable circumstances, vwy 
great. 

Caiwesof The chief source of danger is pressu re on the umbilical 
toetal in the interval elapsing 'between the birth of the body 

and the head. At this time the cord is very generally 
compressed between the head of the child and the pelvic 
walls, so that circulation in its vessels is arrested. Hence the 
aer^ition of the foetal blood cannot take place ; and, pulmonary 
respiration not having been yet established, the child dies 
asphyxiated. There are other conditions present which tend, 
although in a minor, degree, to produce the same result. One of 
these is that the pjacenta is probably oftenseparated by the-ute- 
jine contractions when the bulk of the body is being exjpell^, 
as, indeed, takes place, under analagohs circumstances, when 
the vertex presents ^ the necessary result being the arrest of 
placet^ respiration. Joulin thinks that the same effect may 
be produ(Sedby the dQinpreasifinjpLthejdafifit^ between the 
contracted^'uterus, and the hard mass of the fostal ^kaU. 
Probably ill these causes combine to arrest the functions of 
*hf placenta; and, ifthedelivery of the head, and consequently 
Jhejestablishment qf pulmonary respiration, be delayed, the 
almost inevitable, jjhe corollary is 
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that the danger to the child is in direct proportion to the » 
length of time that elapses between the birth of the body 
and that of the head. 

The rjskJiLthe^child is ^reate r-in footling than in bree ch 
cases, because in the former the maternal structures are 
less„ perfectly dilated, in consequence of the small size 
of the feel and thighs, and therefore the birth jrf the he^ 
is mor^ apt t o be delayed. 

Inasmuch as the long axis of the child corresponds with Diagnows. 
the long axis of the uterus, in pelvic as in vertex presenta- 
tions, there is nothing in the shape of the uterus to arouse 
suspicion as to the character of the case. Still, it is often 
sufficiently easy to recognise a pelvic presentation by abdo- 
minal examination, if we have occasion to make one. The By abdo- y, 
facility with which it may be done depends a good deal on 
the individual patient. If she be not very stout, and if the 
abdominal parieties be lax and non-resistant, we shall gene- 
rally be able to feel the round head at the upper part of the 
uterus, much firmei*, and more defined in outline than the 
breech. The conclusion will be fortified if we hear the foetal 
heart beating on a level with, or above, the umbilicus. The 
greater resistance on one side of the abdomen will also enable 
us to decide, with tolerable accuracy, to which side the back 
of the child is placed. Information thus acquired is, at 
the best, uncertain } and we can never be quite sure of the 
existence of a pelvic presentation until we can corroborate 
the diagnosis by vaginal examination. 

The first circumstance to excite suspicion on examination Results ofjp, 
per vaffinam, even when the os is undilated, is the absence of 
the hard glolmlar mass felt through the loyer segment of tion. 


the uterus, which is so characteris tic of vertiex pr^entations. 

Yfhen the os is sufficiently open to allow the membranes to 
protrude, although the presenting part is too high up to be 
within reach, we may be struck with the peculiar shape of Peculiarity $ 
the bag of membranes, which, instead of being rounded, 
projects a considerable distance through the os, like the finger of 
of a glove. This is a peculiarity met with in all n«|lpxesetit^ braue^ 
ations alike, and is, indeed, much less distinct in breech, 
than in footling presentations, because in the former the 
membranoi are more atretched, just as they are in vertex 
(^sest Wlien tihe membranes rupture, inst^ of the waters 
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c dribbling away by degrees, they oft en escap e with a rush, 
in consequence of the pelvic extremity not filling |ip the 
lower part of the uterus so accurately as the head, which 
acts as a sort of ball-valve, and prevents the sudden and 
complete discharge of the waters. 

Often^ on first examining, even when the membranes 
are ruptured, the presentation is too high up to be made 
out accurately. All that we can be certain of is, that it 
is not the head; and the, case must be carefully watched, 
and examinations frequently repeated, until the precise 
nature of the presentation can be established. If the 
breech .present, the finger first impinges 6n a round, soft 
prominence, on depressing which a bony protuberance, tlie 
trochanter major, can be felt. On passing the finger upwards 
, it reaches a groove, beyond which a similar flesfiy mass, 
^ the other buttock, can be felt. In this groove various 
characteristic points, diagnostic of tlie presentation, can be 
made out. Towards one end we can feel the moveable 
tip of the coccyx, and above it the hard sacrum, with tough 
projecting prominences. These points,* if accurately made 
out, are quite characteristic, and resemble nothing in 
any other presentation. In front there is the anus, in 
which it is sometimes, but by no means always, possible 
to insert the tip of the finger. If this can be done it is 
easy to distinguish it from the mouth, with which it might 
be confounded, by observing that the hard alveolar ridges 
are not contained within it. Still more in frpnt we may find 
the genital organs, the scrotum in male children being qften 
much swollen if the labour has been protracted. Thus 
it is often possible to recognise the sex; of the child before 
birth. 

;!l^e breech znight be mistaken for the face, especially 
if the' latter, be much swollen; but this , mistake ^can 
readily bft ayoid^ feeling the spinous processes of the 
sacr um. - i' - 

The kbe is iw^^ised by its hAviug. two tuberosities with 
a depressi W ^between them. It inight Jw? confounded witb th§ 
heel,- thofclbQW', or the shoulder. Ptcm the heel, it is distm- 
, gushed by haying tuberosities iustead of one ; from the 
feibo^, byihe la^^ , having one sWrp tuberosity, with a 
instead of a central -depression and 
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two lateral prominences; and from the shoulder, by the 
latter being more rounded, having only one prominence, 
running from which the acromion and clavicle can be 
traced. 

The foot may be mistaken for the hand. This error Diagnosis 
will be avoided by remembering that all the toes are in the 
6ape4ine, and that the great toe cannot be brought into 
apposition with the others, as the thumb can with the 
fingers. The internal border of the foot is much thicker 
than the external, whereas the two borders of the hand are of 
the same thiokne|s. Moreover, the foot is articulated at 
riglit angles tn the leg, and cannot be brought into a line 
with it, as the hand can with the arm. Finally, the projec- 
tion of thecalcaneum is characteristic, and resembles nothing 
in the band. 

As is the case in other presentations, obstetricians have Mochan-^ 
very variously subdivided breech presentations, with the etfect 
of needlessly complicating the subject. The simplest division, 
and that which will most readily impress . itself on the 
memory of the student, is to describe the breech as present- 
ing in foun positions, analagous to those of the vertex, the 
sacrum being taken as' representing the occiput, and the 
positions being numbered according to the part of the pelvis 
to which it points. Thus we have — 

Firsts or hft.aci^o^cmterior (corresponding to the first Division of 
jposition of the vertex). The sacrum of the child points to 
the left foramen ovale of the mother. into four 

Second^ or right sacro-aiderior (corresponding to the 
second vertex position). The sacrum of the child points eponiling 
to the right foramen ovale of the mother. the 

Third, or right aaero^sterior (corresponding to the 
tfiird vertex position). The sacrum of the child points to the 
rig]^ sacnMliae synchondrosis of the mother. 

Fourth, or left aacro^oaterior (corresponding to the, 
fourth vertex pdiifeion). The «u)ram of the child points 
the left sacro-iliao ^diphdrosiS of the mother. 

‘ i Of these, as ■wil^' tSe corresponding vertex pOsiide^. 
the first and third are the moat common, their eompar^ 
tive frequency, ho doulbit,.d^t6nding on the same rause^'^e; 
mechanicifi conditions t6='^hich the printing piKft |b sah-^' 
jectod am also , identical j hut U|e alterations, of poidtioif . 
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of the breech in its progress are by no means so uniform as 
those of the head, on account of its less perfect adapta- 
tion to the pelvic cavity. The mechanism of the delivery 
^ of the shouldgrs and head in breech presentations, more- 
over, is of much greater practical importance than that of 
the body in vertex presentations, inasmuch as the safety^qf 
the child depends on jts speedy and satisfactory accomplish- 
ment. ]3earing these facts in mind, it will suffice to describe 
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briefly the phenomena of delivery in the first and third breech 
positions. 

Pmition of In the grst posiition iibe sacrum of the (^ild points to the. 
left Joramax ovale', and its back is consequently placed .■to 
the left , side of the uterus and anteriorly, -while its 'a^o- 
'men looks to &e rif^t side of - the uterus and. posterjlRrly, 
The 8U}c]i%b6tw^n t^'buttoeks lies in the ri^i ob^quedia- 
meter ^e piflVi^ while the tiansve^ diaxi|e^ of .the 
buttocks lies, in ^elpft oblique diameter, tbd'^jft^'buttoje^ 
bei,ng meet easily within' reach. As fh.vUriSK^ilAil^tmhdir 

the same level at the pelxde^briin) 
the left hlp.ss plfM^. tdwei; than 


the hips of the child he on . 

iiltfioi^h Hag ‘ 
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As the pains act on the body of the child, the breech is^Deseent. 
gradually forced through the prfvic cavity, retjaining the 
same relations as at the brim, its progress being generally 
more slow than that of the head, until it reaches the lower 
pelvic strait, when the same mechanism which produces 
rotation of the occiput comes to operate upon it. The result 
is a rotation of the child’s pelvis, so that its transverse Eotation. 
diameter comes to lie approximately in the antero-posterior 
diameter of the outlet, its antero-posterior diameter corres- 
ponds to the transverse diameter of the mother’s pelvis, the 
left hip lies behind the pubes, and the right towards the 
sacrum. This rotation, which is admitted by the majority 
of obstetricians, is altogether denied by Naegele, who believes 
it to be a merely theoretical assumption. There can be no Roution is 
doubt, however, that it does generally take place, but by no 
means so constantly as the corresponding rotation of the complete 
vertex; and it is not uncommon for it to be entirely absent, ^xpresen- 
and for the hips to be born in the oblique diameter of the tations. 
outlet. The body of the child is said frequently not to 
follow the movement imparted to the hips, so that there is 
more or less of a twist in the vertebral column. 

The left hip now becomes firmly fixed behind the pubes, Expulsion 
and a movement of extension, analogous to that of the head in aad*bod]^ 
vertex presentations, takes place. The right, or posterior, hip 
revolves round the fixed one, gradually distends the peri- 
naiiim, and is expelled first, the left hip rapidly following. 

As soon as jboth hips are born, the feet slip out, unless they 
happen, to be completely extended upon the child’s abdo- 
men. The shoulders soon follow, lying in the left oblique 
diameter of the pelvis. The left shoulder rotates , for- 
wg.rds behind the pubes, where it becomes fixed, the right 
shoulder sweeping over the perinieum, and being born first 
The^arms of the child are generally found placed upon it$, 
thorax, and Me bom before tiie shoulders. Sometime of 
they ate extendlwJ.over the child’s head, thus causing 
sidelrable, d^yy and greatly increasing the risk to 
db^ld*)* It ia now .generally admitted that such extension; terft^enoe. 
is most ‘ apt to bepuif when traction has * been made op; ; 
child’s body with the view of hastening delivery, ahd! that 
It is rarely met with wh|au the expulsion of the' body ia 
left entirely,^ the 
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When the shoulders d.ra expelled the head enters the 
pelvis in the opposite, or right oblique diameter, the face 
looking’ to the right ' sacro-iliac synchondrosis. As the 
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greaiter part of. the child is now expelled, and as the head 
has entered tlie vagina, the uterus, having a comparatively 
small mass to contract upon, must obviously act at a great 
mechanical disadvantage. Still the piessure of the head on 
the vagina is a powerful inqiter, the accessory muscles of 
parturition are brought into strong action, and there is 
usually quite sufficient force to ensure expulsion of the head 
without, artificial aid. . On account of the greater resistance 
totr fie descent of the occipital end of the head, due ton the 
upward pr,^ure,^i^f the spinal column, the pains have the 
effect^l^rf forcingf. down the anterior portion^ of the head, 
anitthus .eutive the complete ;flexion of the chin upon the 
sternum. . This is a great advantage from^a m^h^ical 
point of Vie^,-asit causes the short qccipito-mental ^hmeter 
c^'the ho^ to enter the pelvis in ^the axis of the uterus and 
If the h^d should happen to be in a state of partial 
j^tensipn, a^^o^tiuiies happens when . th un-‘ 
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Delivery •sacrum of the child points to the right sacro-iliac synchon- 
third^ 081 - abdomen looks forward and to the left «ide of 

the mother. The transverse diameter of the child’s hips lies 
in the left oblique diameter, the right hip being anterior. 
The birth of the body generally takes place exactly in the 
way that has been already described, the right hip being 
towards the pubes. 

As the head descends into the pelvis the occiput most 
usually rotates along its right side — the rotation hating been 
often already partially effected when that of the hips had 
been made — until it comes to rest behind the pubes, the face 
forwrardsof passing backwards along the left side of the pelvis into* the 
eoccipn . sacrum. This change corresponds exactly to 

the anterior rotation of the occiput in occipito-posterior 
positions, and is the natural and favourable termination. 

Sometimes, however, the rotation does not take place, 
and the occiput then turns backwards into the hollow of 
the sacrum. What then generally occurs is that the pains 
continue, for the reason already menti<nied, to depress the 
chin and produce stjrong flexion of the face on the sternum, 
the occiput becoming fixeH on the anterior border of the 
perinaeum. The pains continuing to act chiefly on the an- 
terior part of the head, the face is b6m first behind the 
pubes, the occiput only slipping over the perina3um after the 
forehead has been expelled. 

A second mode of termination of such positions is men- 
tioned in most works, on the authority of one or two recorded 
cases; but although mechanically possible, it is certainly 
an event of extreme rarity. The chin, instead of being flexed 
on the sternum, is greatly extended, so that the face of the 
A child looks upwards towards the pelvic brim. The chin then 
\ hitches over the uppet edge of the pubes and becomes fixed 
> Uherci while the force of the uterine contractions is expended 
on the posterior ^.patt of the head, which descends through 
the pdlVis; distenmt the perinseum, and is born first, the face 
sul^qnenttj^^ollqwing. 

Ti^ mechanism of the delivery of the body anij'^headdn 
oases in which the feet originally present, does not^differ, In 
apy ittipbrtant respect j from that which has been already de- 
'J ; scribed, an4 tfequirw no separate notice. ,, 

wha4:'h?» b^n said of the ni^nl mechanism of 
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delivery in pelvic presentations, it is evident that one of^ 
the most fruitful causes of difficulty and complication is 
undue interference on the part of the practitioner. It is no Impor- 
doubt tempting to use traction on the partially born trunk 
in the hope of expediting delivery; but when it is remem- undue in- 
hered that this is almost certain to produce extension of the ^^^®*®**®®* 
arms above the head, and subsequently extension of the occi- 
put on the spine, both of which seriously increase the diffi- 
culty of delivery, the necessity of leaving the case as much 
as possible to nature will be apparent. 

Having once, therefore, determined the existence of a 
pelvic presentation, nothing niore should be done until the 
birth of the breech has been effected. The membranes 
should be even more carefully prevented from prematurely 
rupturing than in vertex presentations, since they serve 
to dilate the genital passages better than the presenting 
part. Hence they should be preserved intact, if possible, 
until they reach the floor of the pelvis, instead of being 
punctured as 80on ,.j^ the os is fully dilated. The breech 
when bom should be' .received and supported in the palm of 
the hand. 

When the body Is expelled as far as the umbilicus, the Danger to 
dangers to the child commence; for now is the time that the 
cord is apt to be pressed between the body of the child after the 
and the pelvic walls. To obviate this risk as much as ©xpJn!^as 
possible a loop of the. cord should be pulled down, and carried as the 
t6 that part of the pielvis where there is most room, which 
will generally be opposite one or other sacro-iliac synchon- 
drosis., As long as the cord is freely pulsating we may be 
satisfied that the life of the child is not gravely imperilled, 
although delay is fraught with danger, from other sources 
which have been already indicated. In most cases the arms 
now slip out ; but it n^ay happen, even without any fault on 
the part of the accoucheur, that they are extended above ‘JBfrth dT 
the head, and it is of great importance that we should be 
thoroughly , acquainted with the best means of liberating 
ttieiji from their abnormal position. ' ' 

They ‘must, of course, never be drawn directly down- Mansgo- 
"wards, or thealhiost certain result would be. fracture, of tjie 
fragile bones. We should endeavour to make, the arm sweep aWro the 
over the face ahll chest of the child^ so 'thaf the natural 
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tmovements df its joints should not be opposed. If the shoul- 
ders be within easy reach, the finger of the accoucheur should 
be slipped over that which is posterior — ^because there is 
likely to be more space for this manoeuvre towards the sacrum 
— and gently carried downwards towards the elbow^ which is 
drawn over the face, and then onwards, so as to liberate the 
forearm. The same manoeuvre should then be applied to the 
opposite arm. It may be that the shoulders are not easily 
reached, and then they may be depressed by altering the 
position of the child’s body. If this be carried well up to 
the mother’s abdomen, the posterior shoulder will be brought 
lower down; and, by reversing this procedure and carrying the 
body back over the perinaeum, the anterior shoulder may be 
similarly depressed. It is only very exceptionally, however, 
that these expedients are required. 

Birth of The arms being extracted, some degree of artificial assis- 
the hoad. ^^n^g j.jjjg time, almost always required. If there be 
much delay, the child will almost certainly perish. Attempts 
have been made, in cases in which delivery of the head could 
not be rapidly effected, to establish pulmonary respiration by 
passing one or two fingers into the vagina, so as to press it 
back and admit the access of air to the child’s mouth, or by 
passing a catlieter or tube into the mouth. Neither of these 
expedients, however, are reliable, and we should rather seek 
to aid nature in completing the birth of the head as rapidly 
as possible,. The first thing to do, supposing the face to have 
rotated into the cavity of the sacrum, is to carry the body 
Oi the child well up towards the pubes and abdomen of the 
mother without applying any traction, for fear of interfer- 
ing with the all-iihportant flexion of the chin on the ster- 
num* If now the patient bear down strongly, the natura,! 
powers may be sufficient to complete delivery. If there be 
menwT tra,<^tion f^uit be resorted to, and we must endea^ 

the birth ° vouT t^ it in ^h a way as to ensure flexion. For this 
heiSis * while th^tJb^y of the child is gasped by , the left 

delayed^ hand, ah(^ dmwn tip Wards towards the mother’s abdomen, the 
index and middle fingers of the right hand are placed bih the 
: back^of the cWd’s neck, so that their tips press bn either side 

bf the base of and push the head into a state of 

f advised to mts the index and 

bandit tto tima over the 
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child’s face so as to depress , the superior maxilla. Dr. Barnes ^ 
insists .that this is quite unnecessary, and that extraction in 
the manner indicated, by pressure on the occiput, is quite 
sufficient. Should it not prove so, flexion of the chin may 
be very effeStually assisted by downward pressure on the fore- 
head through the rectum. One or two fingers of the left hand 
can readily be inserted into the bowel, and the expulsion of 
the head is thus materially facilitated. 

By far the most powerful aid, however, in hastening Value of 
delivery of the head, should delay occur, is pressure from 
above. This has been, strangely enough, almost altogether the aMo- 
omitted by^riters on the subject. It has been strongly re- 
commended by Professor Penrose, and there can be no ques- 
tion of its utility. Indeed, as the uterus contracts tightly 
round the head, uterine expression can be applied almost 
directly to the head itself, and without any fear of deranging 
its proper relation to the maternal passages. It is very sel- 
dom, indeed, that a judicious combination of traction on the 
part of the accoucheur, with firm pressure through the abdo- 
men applied by an assistant, will fail in effecting delivery of 
the head before the delay has had time to prove injurious to 
the child. * 


Many accoucheurs — among others Busch, Meigs, and Appiica- 
Rigby — advocate the application of the forceps when there 
is delay in the birth of the after-coming head. If the delay the after- 
be due to want of expulsive force in a pelvis of normal size, 
manual extraction, in the manner just described, will be found 
to be sufficient in almost every case, and preferable, as being 
more rapid, easier of execution, and safer to the child. The 
forceps may be quite properly tried, if other means have 


failed ; especi^ly if there some disproportion between the 
Size of the head and the pelvis. 

Difficulties in delivery may also occur in sacro-posterior 
po&stibns. Up to the time of the birth of the bead the 


Manage* 
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labour usually progresses as readily as in sacro-anterior po- 
.sitions. If the forward rotation df the hips do not ^ke 
pla<$, Qiuch subsequent difficulty may be prevented; 
gently fevouriug ft* by traction applied to the breech 
the pains^ the fitiger being ^ssed for this porposie^into the 
fold of ttte groiuj. , , \ ^ 

. It of shouldem that thsb ab^ce 
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of rotation is most likely to prove troublesome. It has 
been recommended by some that the body should ^en be 
grasped, in the interval between the pains, and twisted round 
so as to bring the occiput forward. It is by no means certain, 
however, that the head would follow the movement imparted 
to the body, and there must be a serious danger of giving a 
fatal twist tor the neck by such a manoeuvre. The better 
plan is to attempt to direct the face backwards, towards the 
cavity of the sacrum, by pressing on the anterior temple 
during the continuance of a pain. In this way the proper 
rotation will generally be effected without much difficulty, 
and the case will terminate in the usual way. 

If rotation of the occiput forwards do not^cciir, it is 
necessary for the practitioner to bear in mind the natural 
mechanism of delivery under such circumstances. In the 
majority of cases the proper plan is to favour flexion of the 
chin by upward pressure on the occiput, and to exert * 
traction directly backwards, remembeying ,.that,,th® .^ape 
of the neck should ..be fixed.^against the anterior margin 
of the perinseum. If this be not remembered, and' traction 
be made in the axis of the pelvic outlet, the delivery of the 
head might be seriously impeded. In the rare cases in 
which the head becomes extended, and the chin protrudes 
over the upper margin of the pubes, traction directly for* 
wards and upwards may be required to deliver the head, but 
before resorting to it care should be taken to ascertain that 
backward extension of the bead has really taken place. 

It remains for us to consider the measures which may 
be adopted in those very troublesome cases in which the 
breech refuses to descend, and becomes impacted in the 
pelvic cavity, either from uterine inertia, or from dispropor- 
tion between the breech and the pelvis* Here, unfor^ 
tunately^ the peculiar shape of the presenting part,.^ which 
is unadapted, for tl^a application of the .forceps, render such 
casea^very difficult fed manage. * . 

Two^ tneasikes have been chiefly employed: Ist, .bring- 
ing dovm one or '1x>th feet, so as to break up presenting 
part, and convert it into a footling case; 2nd, tractioii 
Oftythe breech^ either by the fingers, a blunt hook, or fillet 
pMsed over thagioim 

^ iga^s on the superiofity of,;tee former plan, 
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and there can be no question that, if a foot can be got down,, 
the accoucheur has a complete control over the progress of 
the labour, which be can gain in no other way. If the breech 
be arrested at or near the brim, there will generally be no 
great difficulty in effecting the desired object. It will be 
necessary to give chloroform to the extent-of complete an- 
£esthesia, and to pass the hand over^ the child’s abdomen in 
the same manner, and with the same precatitions, as in per- 
forming podalic version, until a foot ^ia reached, which is 
seized and pulled down. If the feet be placed in the usual 
way close to the buttocks, no great difficulty is likely to be 
experienced^ If, however, the legs be extended on the ab- 
domen, it will be necessary to introduce the hand and arm 
very deeply, even up to the fundus of the uterus, a procedure 
which is always difficult, and which may be very hazardous. 
Nor do I think that the attempt to bring down the feet can 
be safe when the breech is low down and fixed in the pelvic 
cavity. A certain amount of repression of the breech is 
certainly possible, but it is evident that this cannot be 
safely attempted when the breech is at all low down. 

Under such circumstances traction is our only resource 
and this is always difficult, and often unsatisfactory. Of all 
contrivances for this purpose none is better than the hand of 
the accoucheur. The index finger can generally be slipped 
over the groin without difficulty, and traction can be applied 
during the pains. Failing this, or when it proves insufficient, 
an attempt < should be made to pass a fillet over the groin s^ 
A soft silk handkerchief, or a skein of worsted, answers best, 
but it is by no means easy to apply. The simplest plan, and 
one which is far better than the expensive instruments con- 
trived for the purpose, is to take a stout piece of copper 
“'i^ire and bend it double into the form of a hook. ‘ The* 
extremity of this can ge;t|erally be guided over the hips, 
and through its looped efid the fillet is passed. The wire 
is now withdrawn, and carries the fillet over the groins. 1 
have found this simple contrivance, which can be manufac- ' 
tured lU a few moments, very useful, and by means of such 
a fillet very cop^derable tractive force can be employed. 
The use of a soft fillet, is in eveiy way preferable to the 
blunt hook which is contained in most obstetric' bags. A 
hard inatruinent' pf tl^is kind is quite as difficult to apply, 
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•and any strong traction employed by it is almost certain 
to seriously injure the delicate foetal structures over ^hich 
it is placed. As an auxiliary the employment of uterine ex- 
pression should not be forgotten, since it may give material 
aid when the difficulty is only due to uterine inertia. 

Failing all endeavours to deliver by these expedients, 
Embryot- there is no resource left but to break up the presenting 
part by scissors, or by craniotomy instruments ; but for- 
tunately so extreme a measure is but rarely necessai*y. 
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CHAPTEE VI. 

PRESENTATIONS OF THE FACE. 

Presentations of the face are by no means rare ; and, al- 
though in the great majority of cases they terminate satis- , 
factorily by the unassisted powers of nature, yet every now 
and then they give rise to much difficulty, and then they 
may be justly said to be amongst the most formidable of 
obstetric complications. It is, therefore, essential that the 
practitioner should thoroughly understand the natural his- 
tory of this variety of presentation, with the view of enabling 
him to intervene with the best prospect of success. 

The older accoucheurs held very erroneous views as to the 
mechanism and treatment of these cases, most of them held 
believing that delivery was impossible by the natural efforts, the 
and that it was essential to intervene by version in order to ^ 
effect delivery. Smellie recognised the fact that spontaneous 
delivery is possible, and that the chin turns forwards 
and under the pubes ; but it was not until long after his 
time, and chiefly after the appearance of Mme. La Chap- 
elle’s essay on the subject, that the fact that most cases 
could be naturally delivered was fully admitted and acted 
upon. 

The frequency of face presentations varies curiously in Frec^uency. 
different countries. Thus, Collins found that in the 
Sotimda Hospital there was only 1 case in 497 labours, 
although Churchill gives 1 in 249 as the average frequency 
|n British practice ; while in Q-ermany it is met with once in 
169 The only reasonable explanation of this remark- 

able difference is, that the dorsal decubitus, generally 
followed afooad, fiivours the transformation of vertex presen- 
tations into those of the fecei 

The mode in which this change is effected — can 
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« hardly be doubted that^ in the large majority of oases, face 
presentation is dii^ to a backward displacement ^f the 
occiput after labour has actually commenced, but before 
the head has engaged in the brim — has been m^de the sub- 
ject of various explanations. 

Node in It has generally been supposed that the change is produced 
presented by a hitching of the occiput on the brim of the pelvis, so as to 
lions aro produce extension of the head, and descent of the face ; the 
produced, occurrence being favoured by the oblique position of the 
uterus so frequently met with in pregnancy. According to 
Hecker this occurence is greatly favoured by a peculiarity 
in the shape of the foetal head generally observed in face 
presentations, the cranium having the dolicho-cephalous 
form, prominent posteriorly, with the occiput projecting, 
which has the effect, of increasing the length of the posterior 
cranial lever arm, and facilitating extension when circum- 
stances favouring it are in action. Dr. Duncan* attaches great 
importance to uterine obliquity, biit in. a different way to 
that above referred to. He points out that, when obli- 
^ quity is very marked, a curve in the genital passages is 
produced, the convexity of which is directed to the side 
towards which the uterus is deflected. When uterine con- 
traction commences, tlie foetus is propelled downwards, and 
the part corresponding to the concavity of the curve is 
acted on to the greatest advantage by the propelling force, and 
tends to descend. Should the occiput happen to lie in the 
convexity of the curve so formed, the tendency will be for 
the forehead to descend. In the majority of cases its descent 
will be prevented by the increased resistance it meets with, 
in cons^uence of the greater length of. the anterior cranial 
lever arm ; but if the uterine obliquity be extreme, this may 
be counterbalanced, and a face presentation ensues. The 
inS^hce of this obliquity is corroborated by the observation 
of Baudelocque, tli^ the occiput in face presentations al- 
most^ invariably .corresponds to the side of the uterine 
obliquity. A fi^faer corroboratmfi is afforded 'by the fact, 
that in ;face presentation the occiput is much .mpre fre- 
quently directed to the right than to the left; while 
. laterar of the utei^us is also much more 

Jo^m, vol. XV, 
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These theories assume that face presentations are produced , 
during labour. In a few cases they certainly exist before 
labour has commenced. It is possible, however, as we 
know that uterine contractions exist independently of 
actual labour, that similar causes may also be in operation, 
although less distinctly, before the commencement of labour. 

The diagnosis is often a matter of considerable difficulty piagnobis. 
at an early period of labour, before the os is fully dilated, 
and the membranes ruptured, and when the face has not 
entered the pelvic cavity. The finger then impinges on the 
rounded mass of the forehead, which may very readily be 
mistaken for the vertex. When labour is advanced, and . 
the head has somewhat descended, or when the membranes 
are ruptured, we should be able to make out the nature of 
the presentation with certainty. The diagnostiO marks to be 
relied on are the edges of the orbits, the prominence of the 
nose, the nostrils (their orifices showing to which part of 
the pelvis the chin is turned), and the cavity of the 
mouth, with the alveolar ridges. If these be made out 
satisfactorily, no mistake should occur. The most 
cult cases are those in which the face has been a consider- 
able time in the pelvis. Under such circumstances the 
cheeks become greatly swollen and pressed together, so as 
to resemble the nates. The nose might then be mistaken 
for the genital organs, and the mouth for the anus. The 
orbits, however, and the alveolar ridges within the mouth, 
resemble nothing in the breech, and should be sufficient to 
prevent error. Considerable care should be taken not to NccesMfy 
examine too frequently and roughly, otherwise serious injury 
to the delicate structures of the fece might be inflicted, tian. 
When once the presentation has been satisfactorily diagnosed, 
laminations should be made as seldom as possible, and only 
to assure ourselves that the case is progressing satisfactorily. 

If . we regard face presentations, as we are fully justified 
in doing, as being generally produced by the extension of the ism. 
occiput in what were originally vertex presentations, we " 
readjly understand that the position of the face in relation 
to the pelvis must correspond to that of the vei*tex; This 
is, in fact, what is found to be the case, the forehead occupy- 
ing the position in which the occiput would haveb^n placed 
: bad extension not occurred. \ ^ 
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The face, then, like the head, may be placed with its 
long diameter con-esponding to almost any of the diameters 
of the brim, but most generally it lies either in the trans- 
verse diameter, or between this and the oblique, while, as it 
descends in the pelvis, it more generally occupies one or 
other of the oblique diameters. It is common in obstetric 
works to describe two principal varieties of face presentation, 
the right and left mento-iliac, according as the chin is 
turned to one or other side of the pelvis. It is better, 
however, to classify the positions in accordance with the part 


Fig. 108. 



SECOXn Pbomoif in face PRESRKtATtONS. 


of the pelvis to which the chin points. We may, therefore, 
describe four positions of tbe face, each being analogous to 
one of the ordinary vertex presentations^ of which it is the 
transfi^rmatiOn. 


The chin points to the right saorcHiUac 
synchondrosis, the forehead to the left foramen ovale, the^long 
diameter of the face lies in the right oblique diameter of 
the pelvis. This corresponds to the first position *of the 
Veq^ ^d, as i^tha^ the back of the child li^to ihe left 
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• Second position. The chin points to the left sacro-iliac , 
synchcyadrosis, the forehead to the right foramen ovale, and 
the long diameter of the face lies in the left oblique diameter 
of the pelvis. This is the conversion of the second vertex 
position. 

Third position. The forehead points to the right sacro- 
iliac synchondrosis, the chin to the left foramen ovale, 
and the long diameter of the face lies in the right oblique 
diameter of the pelvis. This is the conversion of the third 
vertex position. 

Fourth position. The forehead points to the left ^cro- 
iliac synchondrosis, the chin to the right foramen ovale, 
and the long diameter of the face lies in the left oblique 
diameter of the pelvis. This is the conversion of the fourth 
vertex position. ^ 

The relative frequency of these presentations is not yet wla- 
positively ascertained. It is certain that there is not the 
preponderance of first facial that there is of first vertex ftese 
positions, and this may, no doubt, be explained by the 
supposition that an unusual vertex position may of itself fa-^inly 
cilitate the transformation into a fece presentation. Winckel^”*^^”' 
concludes that, coeteris pa/ribus, a face presentation is more 
readily produced when the back of the child lies to the 
right than when it lies to the left side of the mother ; the 
reason for this being probably the frequency of right lateral 
obliquity of the uterus. We shall presently see that, with 
very rare exceptions, it is absolutely essential that the chin 
should rotate forwards under the pubes before delivery can be 
accomplished ; and, therefore, we may regard the third and 
fourth face positions, in which the chin from the first 
points anteriorly, as more favourable than the first and second. 

The mechanism of delivery in face is practically the same The me- 
as in vertex presentations ; and we shall have no difficulty 
in understanding it if we bear in mind that in face cases the t^eaiite^ 
chin takes the place of, and represents, the occiput in vertex 
presentations. For the purpose of description we inay take r'^senta- 
the ^rst position of the face— 

1. The first step consists in the extension of the head, Deecnp- 
which is effected by the uterine contractions as soc^!^ the in 

membranes ^e ruptured. By this the occiput is^s^^^ore the first 
completely* pressed back on the impe of the neck,.jEm4 t^e 
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' fronto-mental, rather than the^ mento-bregmatie, diameter is 
placed in relation to the pelvic brim. This corresponds to 
the stage of flexion^ in vertex presentations. 

The chin and front parts of the face descend below the 
forehead, from precisely the same reason as the occiput 
descends in vertex presentations. On account of the extended 
position of the head the presenting face is divided into por- 
tions of unequal length in relation to the vertebral column, 
through which the force is applied, the longer lever arm being 
towards the forehead. The resistance is, therefore, greatest 
towards tlie forehead, which remains behind while the chin 
descends. 


2. Descent . — As the pains continue, the head (the chin 
being still in advance) is propelled through the pelvis. It is 
generally said that the face caUnot descend, like the occiput, 
down to the floor of the pelvis, its descent being linnited 
by the length of the neck. There is here, however, an 
obvious misapprehension. The neck from the chin to the 
sternum, when the head is forcibly extended, measures from 

#three-and-a-half to four inches, a length that is more than 
sufficient to admit of the face descending to the lower pelvic 
strait. As a matter of fact the chin is frequently observed in 
mento-posterior positions to descend so far that it is apparently 
endeavouring to pass the perinseum before rotation occurs. 
At the brim the two sides of the face are on a level, but, as la- 
bour advances, the right cheek descends somewhat, the caput 
succedaneum forms on the malar bone, ^nd, if a secondary 
caput succedaneum form, on the cheek. 

3. Rotation is by far the most important point in the 


mechanism of face presentations ; for unless it occur, delivery, 
with a full-sized head and an average pelvis, is practically 
imj^ssible^ There are, no doubt, exceptions to this rule, 
which must be separat^^ considered, but it is certain that 
the absei|ce of rotetiok is always a grave and formidable 
complication of fa^^ pj^sentation. Fortunately it is only 
very rarely that it iis^not efifected. The mechanical causes 
are precisely those which produce rotation of the occiput 
forwards in vei^ presentations. As it is accompliiAed, the 


chin unde^. of the pubes, and^^e ooeiput 

the sacrum (fig. 104) j and then 
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4. Flexion, a movement which corresponds to extension * 
in vertex cases. The chin passes as far under the pubes as 

Fig. 10*. 



the arch will allow, and there becomes fixed. The uterine 
force is now expended on the occiput, which rotates, as it 


Fig. 105. 



FASBAGB OP IHB HEAD THnoUQIl THE EXTEENAE TARTS IX PACE PXtEEaSETATlOK. . 

■were, on its transverse axis (fig. 105), thie under surface of 
TOIi, J, B B 


370 


LABOUR. 


[Pabt III, 


Mento- 
posterior 
positions 
in vhich 
rotation 
does not 
take place. 


*the chin resting, on the pubes as a fixed point. This move- 
ment goes on until, at last, the face and occiput sweep over 
the distended perinseum. 

5. External Rotation is precisely similar to that which 
takes place in head presentations, and, like it, depends on 
the movements imparted to the shoulders. 

Such is the natural course of delivery in the vast majority 
of cases; but, in order fully to understand the subject, it is 
necessary to study those rare cases in which the chin points 


Fig. IOC. 



lUiUSTRATINO THK PORlTIOX OF TgK HEAT) WHEN FOIIWAOD llOTATIOX OF 

THE CIIIX DOES EOT TAKE PLACE. 0 

backward!), and anterior rotation does not occur. These may 
be taken to co^ijpspond to the occipito-posterior positions, in 
which thejface is bom looking to the pubes ; but, unlike them, 
it is only very exceptionally "that nature is able to complete 
the delivery. The reason of this is obvious, for (the occiput 
gets jammed behind the pubes, and there is no space for the 
fronto-mental diameter to pass the antero-posterior diameter 
of the outlet (6g. 106). Cases are indeed reoJrded, in which 
deliSt^lKy^b^ )^n effected with the chin looking posteriorly; 
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but there is every reason to believe that this can only happen* 
when flic head is either unusually small, or tlie pelvis unusually 
large. In such cases the forehead is pressed down until a 
portion appears at the ostium vagina?, when it becomes 
firmly fixed behind the pubes, and the chin, after many 
efforts, slips over the perinaeum. When this is effected 
flexion occurs, and the occiput is expelled without difficulty. 

The forehead is probably always on a lower level than the 
chin. 

« 

Dr. Hicks ^ has published a paper, in which he attempts 
to show that this termination of face presentations is not so 
rare as is generally supposed, and he gives a single instance 
in which he effected delivery with the forceps; but he 
practically admits tliat special conditions are necessary, 
such as Hhe antero-posterior diameter of tlie outlet par- 
ticularly an^ple,’ and a diminished size of the head. When 
delivery is effected it is probable, as Cazeaux has pointed 
out, that the face lies in the oblique diameter of the 
outl(?t, and that the chin depresses the soft structures at the 
side of the sacro-isciatic notch, which yield to the extent 
of a quarter of an inch or more, and thereby permit the 
passage of the occipito-mental diameter of the head. It 
must, however, be bonie well in mind that spontaneous delivery 
in mento-posterior positions is the rare exception, and that, 
supposing rotation does not occur — and it often does so at 
the last moment — artificial aid in one form or another will 
be almost certainly required. 

As regards the mother, in the great majority of cases Prognosis 
the prognosis is favourable, although the labour is apt to 
be prolonged, and she is, therefore, more exposed to tlie 
risks attending tedious delivery. As regards the child, the 
prognosis is much more unfavourable than in vertex presen- 
tations. Even when the anterior rotation of the chin takes 
place in the natural way, it is estimated that 1 out of 10 
children is stillborn; while if not, the death pf the child 
may almost certainly be expected. This increased infantile 
mortality is evidently due to the serious amount of pre6>» 
sure to which the child is subjected, and probably depends 
in many cases on cerebral congestion, produced by pres^ 
sure on the jugular veins, as the .neck lies in the pelvic 

. * Obst, Trans, vol. vii. 

B s 2 . 
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cavity. Even wheh the child is born alive the face is almost 
always greatly swollen and disfigured. In some casfis the 
deformity produced in this way is excessive, and the features 
are often scarcely recognisable. This disfiguration passes 
away in a few days; but the practitioner should be aware 
of the probability of its occurrence, and should warn the 
friends, or they might be unnecessarily alarmed, and possibly 
might lay the blame on his shoulders." 

After what has been said as to the mechanism of delivery 
in face presentation, it is obvious that the proper course is to 
leave the case alone, in the expectation of the natural efforts 
being sufficient to complete delivery. Fortunately, in the 
largo majority of cases, this course is attended by a success- 
ful result. 

The older accoucheurs, as has been stated, thought active 
interference absolutely essential, and recommended either 
podalic version, or the attempt to convert the case into a 
vertex presentation, by inserting the hand and bringing 
down the occiput. The latter plan was recommended by 
Baudelocque, and is even yet followed by some accoucheurs. 
Thus Dr. Hodge ' advises it in all cases in which face presen- 
tation is detected at the brim ; and although it might not 
have been attended with evil consequences in his experienced 
hands, it is certainly altogether unnecessary, and would in- 
fallibly lead to most serious results if generally adopted. 
It might, however, be allowable in certain cases in which 
the face remains above the brim, and refuses to de- 
scend into the pelvic cavity. Even then it is very question- 
able whether podalic version should not be preferred, as 
being easier of performance, giving, when once effected, a 
much more complete control over delivery, and being legs 
painful to the mother. Version is certainly preferable to the 
application of |ihe forceps, which are introduced with diffi- 
culty in so high a position of the face, and do not take a 
secure hoick ^ . 

When once the face has descended into the pelvis^ diffi- 
culties may arise from two chief causes : uterine inertia, or 
' non-rptetion forwards of the c£in. 

The treatment of the former class must be based on pre- 
cisely the ^tne general principles as in dealing with pro- 
System of ObstetrieSf p. 335. 
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tracted labour in vertex presentations. The forceps may Bifficultiejs 
applied with advantage, bearing in mind the necessity of 
getting the chin under the pubes, and, when this has been pelvic 
effected, of directing the traction forwai-ds, so as to make the 
occiput slowly and gradually distend dnd sweep over the 
perinseum. 

The second class of difficult face cases are much more Difficulties 
important, and may try the resources of the accoucheur 
to the utmost. Our first endeavour must be, if possible, rotation 
to secure the anterior rotation of the chin. For this pur- 
pose various manoeuvres are recommended. By some, we 
arc advised to introduce the finger cautiously into the 
mouth of the child, and draw the chin forwards during a 
pain ; by others, to pass the finger up behind the occiput 
and press it backwards during the pain. Schroeder points 
out thtit the difficulty often depends on the fact of the 
head not being sufficiently extended, so that the chin is not 
on a lower level than the forehead ; and that rotation is best 
promoted by pressing the forehead upwards with the finger 
during a pain, so as to cause the chin to descend. Any, or 
all, of these plans may be tried. We must bear in mind, in 
using them, that rotation is often delayed until the face is 
quite at the lower pelvic strait, so that we need not too 
sopn despair of its occurring. If, however, in spite of 
these manoeuvres, it do not take place, what is to be 
done ? If the head be not too low down in the pelvis to 
admit of version, that no doubt would be the simplest and 
most effectual plan. I have succeeded in delivering in this 
way, when all attempts at producing rotation had failed ; but 
generally the face will be too decidedly engaged to fender it 
possible. An attempt might be made to bring down the 
Occiput by the vectis, or by a fillet; but, if the face 
be in the pelvic cavity, it is hardly possible for this plan 
to succeed. An endeavour may be made to produce rotation 
by the forceps ; but it should be remembered that rotation of 
the face mechanically in this. way is very difficult, and 
much more likely to' be attended with fatal consequences to ' 
the child, than when it is effected by the natural eflTorts. 

In using forceps for this purpose, the second or pelvic curve 
is likely tp prove injurious, and a sliort straight instrument is 
to be preferred. If rotation be found to be impossible, an 
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tendeavour may be made to draw the face downwards, so 
as to get the chin over the perina3um, and deliver in the 
mento-posterior position ; but, unless the child be small, or 
the pelvis very capacious, the attempt is unlikely to succeed. 
Finally, if all these means fail, there is no resource left but 
lessening the size of the head by craniotomy, a dernier 
resort which, fortunately, is very rarely required. 

It sometimes happens that the head is partially extended, 
so as to bring the os frontis into the brim of the pelvis, and 
form what is described as a ‘ brow 'presentation,^ Should 
the head descend in this manner, the difficulties, although 
not insuperable, are apt to be very great, from the fact 
that the long cervico-frontal diameter of the head is 
engaged in the pelvic cavity. The diagnosis is not difficult, 
for the os frontis will be detected by its rounded surface ; 
while the anterior fontanelle is within reach in one difbction, 
the orbit, and root of the nose, in another. 

Fortunately, in the large majority of oases brow pre- 
sentations are spontaneously converted into either vertex or 
face presentations, according as flexion or extension of the 
head occurs ; and these must be regarded as the desirable 
terminations and the ones to be favoured. For this purpose 
upward pressure must be made on one or other extremity of 
the presenting part during a pain, so as to favour flexion, or 
extension ; or, if the parts be sufficiently dilated, an attempt 
may be made to pass the hand over the occiput and draw it 
down, thus performing cephalic version. The latter is the plan ’ 
recommended by Hodge, who describes the operation as easy. 
It is questionable, however, if a well marked brow presenta- 
tion be distinctly made out while the head is still at the 
brim, whether podalic version would -not be the easiest 
and best operation. If the forehead have descended too loW 
for this, and" if the endeavour to convert it either into a 
fa^e or vert^ presentation fail, the forceps will, probably, 
be required. In such cases the face generally turns towards 
the pubes, the superior maxilla becomes fixed behind the 
pubic arch, and the occiput sweeps ov^r the perinsgum. 
Very great difficulty is likely to be experienced, and if con- 
grergiop either into a vertex or face presentation cannot be . 

is not unlikely to be required. 
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CHAPTER VII. 

DIFFICULT OCCIPITO-POSTEKIOR POSITIONS. 

A FEW words may be said in this place as to the manage- 
ment of occipito-postcrior positions of the head, especially 
of those cases in which forward rotation of the occiput does 
not take place. It has already been pointed out that, in the 
large majority of these cases, the occiput rotates forward 
without any particular difficulty, and the case terminates in 
the usual way, with the occiput emerging under the arch of 
the pubes. 

Ill a certain number of cases, however, such rotation does 
not occur, and difficulty and delay are apt to follow. 
The proportion of cases in which face to pubes termi- 
nations of occipito-postcrior positions occurs has been 
variously estimated, and they are certainly more common 
than most of our text-books lead us to expect. Dr. Uvedale 
West,* who has studied the subject with great care, found that 
labour ended in this way in 79 out of 2,585 births, all these 
deliveries being exceptionally difficult. 

He believed that forward rotation of the liead is pre- 
vented by the absence of flexion of the chin on the sternum, 
so that the long occipito-frontal, instead of the short sub-occi- 
pito-bregmatic, diameter of the head is brought into contact 
•with the pelvic diameter; hence the occiput is no longer 
the lowest point, and is not subjected to the action of those 
causes which produce forward rotation. Dr. Macdonald, who 
has written a thoughtful paper on the subject,* believes that 
the non-rotation forward of the occiput is chiefly due to 
large size of the head, in consequence of which ^ the forehead 
gett so wedged into the pelvis anteriorly that its tendency to 
slacken and rotate forward does not come into play.’ Dr. 

’ C^ontol J^esentaiumBy p. 33. 

’ Edin. Med, Journ.t Oct. 1874. 
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^ West’s explanation, which has an important bearing on the 
management of these cases, seems most correctly to qjcplain 
the non-occurrence of the natural rotation. 

The important question for us to decide is, how can we 
best assist in the management of cases of this kind when 
difficulties arise, and labour is seriously retarded ? 

Dr. West, insisting strongly on tlie necessity of complete 
flexion of the chin on the sternum, advises that this should 
be favoured by upward pressure on the frontal bone, with tJie 
view of causing the chin to approacli tlie sternum, and the oc- 
ciput to descand, and thus to come within the action of the 
agencies which favour rotation. Supposing the pains to 
be strong, and the fontanelle to be readily within reach, 
we may, in this way, very possibly favour the descent of the 
occiput; and without injuring the motlier, or increasing the 
difficulties of the case in the event of the manceuvre failing. 
The rotation of the face backwards may at the same time be 
favoured by pressure on the pubic side of the forehead during 
the pains. 

Others have advised that the descent of the occiput should 
he promoted by downward traction, applied by the vectis or 
fillet. The latter is the plan specially advocated by Hodge ; ' 
and the fillet certainly finds one of its most useful applications 
in cases of this kind, as being siinpler of application, and pro- 
bably more efiective, than the vectis. 

Although any of these methods may he adopted, a word of 
caution is necessary against prolonged and over-active en- 
deavours at producing flexion and rotation when that seems 
delayed. All who have watched such cases must have ob- 
served that rotation often occurs spontaneously at a very 
advanced period of labom*, long after the head has been 
pressed down for a considerable time to the very outlet of thd 
pelvis, and when ^it seems to have -been making fruitless 
wHeavours to, emerge ; so that a little patience will often be 
sufficient to overcome the difficulty. 

In the event of assistance being absolutely required, 
:;there is no reason why the forceps should not be used. 
The instrument is not more difficult to apply than under 
♦ordinary circumstances, nor, as a rule, is much more 
, Dr. Macdonald, indeed, in the paper 

* System of OhstetricSt p. 308, 
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already alluded to, maintains that in persistent occipito-, 
posterior positions there is almost always a want of pro- 
portion between the head and the pelvis, and that, therefore, 
the forceps will be generally required, and he prefers them 
to any artificial attempts at rectification. Some peculiarities 
in the mode of delivery are necessary to bear in mind. In 
most works it is taught, that the operator should pay special 
attention to the rotation of the head, and should endeavour to 
impart this movement by turning the occiput forward during 
extraction. Thus Tyler Smith says, ‘ In delivery with the 
forceps in occipito-posterior positions, the head should be 
slowly rotated during the process of extraction so as to bring 
the vertex towards the pubic arch, and thus convert them into 
Occipito-posterior presentations.’ The danger accompanying Danger of 
any forcible attempt at artificial rotation will, however, be evi- 
dent on slight consideration. It is true that in many cases, rotation of 
when simple traction is applied, the occiput will, of itself, ro- p'jft 
tate forwards, carrying the instrument with it. But that is a 
very different thing from forcibly twisting round the head with 
the blades of the forceps, without any assurance that the body of 
the child will follow the movement. It is impossible to conceive 
that such violent interference should not be attended with se- 
rious risk of injury to the neck of the child. If rotation do not 
occur, the fair inference is, that the head is so placed as to 
render delivery with the face to tlic pubes tlie best termination, Delirery 
and no endeavour should be made to prevent it. This rule of 
leaving the rotation entirely to nature, and using traction only, when rota- 
has received the approval of Barnes and most modern authori- not”takr 
ties, and is the one which commends itself as tlie most place, 
scientific and reasonable. 

These are cases in which the pelvic curve of the forceps Objection 
fs of doubtful utility. When applied in the usual way the 
convexity of the blades of course points backwards. If rotation mentsin 
accompany extraction, the, blades necessarily follow the move- ®®®®*** 
ment of the head, and their convex edges will turn forwards* 

It certainly seems probable that such a movement would 
subject the maternal soft parts to considerable risk. 1 have, 
however, more than once seen such rotation of the instrument 
happen without any apparent bad restilt; but the dangers* 
are obvious. Hence it would be a wise precaution, either to 
use a pair of straight forceps for this particular operation, or 



378 


liABOUn. 


[PAUt III. 


to remove the blades and’ leave the case to be terminated by 
the natural powers, when the head is at the lower strait, and 
Necessity rotation seems about to occur. When there is no rotation, 
of guard- more than usual care should be taken with the perinseum, 
which is necessarily much stretched by the rounded occiput. 
intKicipito- Indeed the risk to the perinseum is very considerable, and, 
even with the greatest care, it may be impossible to avoid 
laceration. 

Bearing these precautions in mind, delivery with the for- 
ceps in occipito-posterior positions oiFers no special difficul- 
ties or dangers. 
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CHAPTER VIIL 

PRESENTATIONS OF SHOULDER, ARM, OR TRUNK — COMPLEX 
PRESENTATIONS — PROLAPSE OF THE FUNIS. 

In the presentations already considered the long* diameter of 
the foetus corresponded with that of the uterine cavity, and, in 
all of them, the birth of the child by the maternal efforts was 
the general and normal termination of labour. We have now 
to discuss those important cases, in which the long diameter 
of the foetus and uterus do not correspond, but ip which the 
long foetal diameter lies obliquely across the uterine cavity. 
In the large ^majority of these it is either the shoulder, or 
some part of the upper extremity, that presents ; for it is an 
admitted fact that although other parts of the body, such as 
the back, or abdomen, may, in exceptional cases, lie over the 
os at an early period of labour, yet, as labour progresses, 
such presentations are almost always converted into those of 
the upper extremity. 

For all practical purposes we may confine ourselves to a 
consideration of shoulder presentations ; the further subdivi- 
sion of these into elbow or hand presentations being no more 
necessary than the division of pelvic presentations into breech, 
knee, and footling cases, since the mechanism and manage- 
ment are identical, whatever part of the upper extremity 
presents. 

There is this great distinction between the presentations we 
are now considering and those already treated of, that, on ac- 
count of the relations of the fostus to the pelvis, delivery by the 
natural powers is impossible, except under special and very un- 
usual circumstances that can never be relied upon. Interven- 
tion on the part of the accoucheur is, therefore, absolutely essen- 
tial, and the safety of both the mother and child depends upon 
the early detection of the abnormal position of the foetus; 
for the necessary treatment, which is comparatively easy and 
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•safe before labour has been long in progress, becomes most 
difficult and hazardous if there have been much delay. • 
Position Presentations of the upper extremity or trunk are often 
spoken of as ‘ transverse presentations ’ or ® cros^ births but 
both of these terms are misleading, as they imply that the 
foetus is placed transversely in the uterine cavity, or that it 
lies directly across the pelvic brim. As matter of fact, this is 
never the case, for the child lies obliquely in the uterus', not 
indeed in its long axis, but intone intermediate between its 
long and transverse diameters. 

pivkled Two great divisions of shoulder presentations are recog- 

antorio™^" nised; those in which the back of the child looks to 
and dorso- the abdomen of the mother (fig. 107), and those in which 
^sitionL back of the child is turned towards the spine of the 
mother (fig. 108). Each of these is subdivided into two sub- 
sidiary classes, according as the head of the child is placed 
in the right or left iliac fossa. Thus in dorso-anterior 
positions, if the head lie in the left iliac fossa, the right 
shoulder of the child presents ; if in the right iliac fossa, 
the left. So in dorso-posterior positions, if the head lie in 
the left iliac fossa, the left shoulder presents ; if in the right, 
the right. Of the two classes the dorso-anterior positions are 
more common in the proportion, it is said, of two to one. 
Causes. The causes of slioulder presentation are not well known. 

Amongst those most commonly mentioned are ^preiruiturity 
of the foetus, and excess of liquor ,amnii; either of these, 
by increasing the mobility of the foetus in utero, would 
probably have considerable influence. The fact that it 
occurs much more frequently amongst premature births 
has long been recognised. Undue obliquit y of th e^ute^ 
has probably some influence, since the early pains might 
cause the presenting part to hitch against the pelvic 
br)m 9 stnd the shoulder to descend. An unusually low at- 
* tachment of the placenta to the inferior segment of the 
uterine cavity has been mentioned as a predisposing cause. 
In consequence of this the head does not. lie so readily 
in the lower uterine segment, and is apt to slip up into 
one of the iliac' fossae. This is supposed to explain the fre- 
cf agp presentation in cases of partial or complete 
Danyaiiand Wigand believe that shoulder 
j^esehtatipns are favoured by irregularity in the shape of 
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the uterine cavity, especially a relative increase in its trans- ^ 
verse diameter. This theory has been generally discredited 

Fig. 107. 
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by writera, and it is certainly not susceptible of proof ; but 
it seems far from unlikely that some peculiarity of shape may 

Fig. 108. 
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tJje position of the foetus. How otherwise are we t4> bxp'Iain 
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those remarkable cases, many of wliich are recorded, in whicli 
similar malpositions occurred in many successive labours ? 
Thus Joulin refers to a patient who had an arm presentation in 
three successive pregnancies, and to another who had shoulder 
presentation in three out of four labours. Certainly, such 
constant recurrences of the same abnormality could only be 
explained on the hypothesis of some very persistent cause, 
such as that referred to. It is probable that merely acci- 
dental causes have most influence in the production of 
shoulder presentation, such as falls, or undue pressure exerted 
on the abdomen by badly fitting or tight stays. Partially 
transverse positions during pregnancy are certainly much 
more common than is generally believed, and may often be 
detected by abdominal palpation. The tendency is for such 
malpositions to be righted either before labour sots in, or in 
the early period of labour; but it is quite easy tp understJind 
how any persistent pressure, applied in the manner indicated, 
may perpetuate a position, which otherwise would have been 
only temporary. 

According to Churchill’s statistics, shoulder presentations 
occur about once in 260 cases, that is only slightly less 
frequently than those of the face. The prognosis to both 
the mother and child is much moie unfavourable; for he 
estimates that out of 235 cases I in 9 of the mothers, 
and half the children, were lost. The prognosis in each 
individual case will, of course, vary much with the period 
of delivery at which the malposition is recognised. If de- 
tected early, interference is easy, and the prognosis ought to 
be good ; whereas there are few obstetric diflBculties more 
trying than a case of shoulder presentation, in which the 
necessary treatment has been delayed until the present- 
ing part has been tightly jammed into the cavity of the* 
pelvis. ! ' 

^Searing t\iis fact in mind, the paramount necessity of an 
accurate diagnosis will be apparent ; and it is specially im- 
portant that we should be able not only to detect that a* 
shoulder or arm is presenting, but that we should, if poss^)le, 
-determine whic^ it is, and how the body and head of the 
jgffiild are placecU The* existence of a shoulder presentation 
'|j|9 l|ot until the first vaginal examina- 

is made during labour. The practitioner will then 
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be struck with the absence of the rounded mass of the 
foetal head, and, if the os be open and the membranes pro- 
truding, by their elongated form, which is common to this 
and to other malpresentations. If the presenting part be 
too high to reach, as is often the case at an early period of 
labour, an endeavour should at once be made to ascertain 
the foetal position by abdominal examination. This is the shoulder 
more important, as it is much more easy to recognise pre- 
sentations of the shoulder in this way than those of the often be 
breech or foot ; and, at so early a period, it is often not only 
possible, but comparatively easy, to alter the position of the palpation, 
foetus by abdominal manipulation alone, and thus avoid the 
necessity of the more serious form of version. The method 
of detecting a shoulder presentation by examination of the 
abdomen has already been described (p. 116), and need not 
be repeated. The chief points to look for are, the altered 
shape of the uterus, and two solid masses, the head and the 
breech, one in either iliac fossa. The facility with which 
these parts may be recognised varies much in different pa- 
tients. In thin women, with lax abdominal parietes, it is Failing 
comparatively easy to feel them ; while in very stout women, 
it may be impossible. Failing this method, we must rely on on vagiiml 
vaginal examinations ; although, before the membranes are 
ruptured, and when the presenting part is high in the pelvis, 
it is not always easy to gain accurate information in this way. 

The difficulty is increased by the paramount importance of 
retaining tlie membranes intact as long as possible. It should 
be remembered, therefore, that when a presentation of the 
superior extremity is suspected, the necessary examinations 
should only be made in the intervals between the pains, 
when the membranes are lax, and never when they are ren- 
&ered tense by the uterine contractions. 

As either the shoulder, the elbow, or the hand, may pre- 
sent, it will be best to describe the peculiarities of each 
separately, and the means of distinguishing to which side of 
the body the presenting part belongs. 

Ji. The shoulder is recognised as a round smooth promi- Peeuliari- 
nence, at one point of which may often be felt a sharp edge 
of the acromion. If the finger can be passed sufiiciently ' 

' high, it may be possible to feel the clavide, and the spine of 
the scapula. A still more complete examination may enable 
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. US to detect the ribs and the intercostal spaces, which would 
be quite conclusive as to the nature of the presentation^ since 
there is nothing resembling them in any other part of the body. 
At the side of the shoulder, the slit formed by the axilla may 
generally be made out. 

Mfxlo of order to ascertain the position of the child we have to 

jUngnosiDg out in which iliac fossa the head lies. This may be 
tion^of the done in two ways : 1st, it may generally be felt through the 
ihild. abdominal parietes by palpation ; and 2nd, since we know that 
the axilla must always point towards the feet, if it point to 
the left side the head must lie in the right iliac fossa, if to the 
right, the head must be placed in the left fliac fossa. Again, 
the spine of the scapula must correspond to the back of the 
child, the clavicle to its abdomen; and, by feeling one or other, 
we know whether we have to do with a dorso-anterior or 
dorso-posterior position. If we cannot satisfactorily deter- 
mine the position by these means, it is quite legitimate 
practice to bring down the arm carefully, so as to examine 
the hand, which will be easily recognised as right or left. 
This expedient will decide the point ; but it is one which 
it is better to avoid, if possible, for it not only slightly 
increases the difficulty of tuming, although perhaps not very 
materially, but the arm might possibly be injured in the 
endeavour to bring it down. 

Diffiren- The only part of the body likely to be taken for the 
ijosiB shoulder is the breech ; but in that the larger size of the 
the elioul- presenting part, the groove in which the genital organs lie, 
" the second prominence formed by the other buttock, together 
with the spinous processes of the sacral vertebrse, ought to 
be sufficient to prevent such a mistake. 

The elbow. 2* The elbow is rarely felt at the os, and may be readily 
recognised by the shai*p prominence of the olecranon, situate? 
between two lesser prominences, the condyles. If we remem- 
ber that the elbow always points towards the feet, the posi- 
tion of tine foetus can be easily ascertained. 

The hand. 3. The hai^ is easy to recognise, and can only be con- 
founded with the foot, from which it can be distinguished by 
its h(>rder8 being of the sanie thickness, the fingers being 
widet Apart and more readily separate from eatsh other than 
t|je and abovejill by the mobility of the thumb, which 
'jpc: th#palip, and placed in apposition with 

if. F V ' ' 
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each of the fingers, which is not possible with the great 
toe. • 

It is not diflBcult to tell which hand is presenting. If the 
hand be in the vagina, or beyond the vulva, and within easy 
reach, we recognise which it is by laying hold of it as if we 
were about to shake hands. If the palm lie in the palm 
of the practitioner’s hand, with the two thumbs in appo- 
sition, it is the right hand ; if the back of the hand, it is 
the left. Another simple way is, for the pmctitioner to 
imagine his own hand placed in precisely the same position 
as that of the foetus ; and this will readily enable him to 
verify the previous diagnosis. A simple rule tells us how the 
body of the child is placed, for, provided we are sure the 
hand is in a state of supination, the back of the hand points 
to the back of the child, the palm to its abdomen, the thumb 
to the head, and the little finger to the feet. 

It is perhaps hardly proper to talk of a mechanism of shoul- 
der presentations, since, if left unassisted, they almost in- 
variably lead to the gravest consequences. Still, nature is 
not entirely at fault even here, and it is well to study the 
means she adopts to terminate these malpositions. 

There are two possible terminations of shoulder presen- 
tation. In one, known as ^spontaneous version^ some other 
part of the foetus is substituted for that originally present- 
ing ; in the other, ‘ spontaneous evolntion^ the foetus is 
expelled by being squeezed through the pelvis, without the 
originally presenting part being withdrawn. It cannot be 
too strongly impressed on the mind that neither of these can 
be relied on in practice. 

Spontaneous version may occasionally occur before, or 
immediately after, the rupture of the membranes, when the 
fSetus is still readily moveable within the cavity of the 
uterus* A few authenticated cases are recorded in which 
the same fortunate issue took place after the shoulder had 
been engaged in the pelvic brim for a considerable time, or 
even after prolapse of the arm ; but, of course, the proba- 
bility of the occurrence is necessarily much lessened under 
such circumstances. Either the head or the breech may be 
brought. down'^to the os in place of the original presenta- 
tion; . ' 

The precise mechanism of spontaneous version, or the 
VOL. I. 0 c 
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c fevouring circamstances, are not sufficiently understood to 
justify any positive statement with regard to it. \ 

Cazeaux bdieved that it is produced by partial or irlegii- 
lar contraction of the uterus, one side contracting energetic 
cally, while the other remains inert, or only contracts^ to\a 
sKght degree. To illustrate how this may effect spontah^O^ 
version, let us suppose ttiat the child is lying, with the head 
in the left iliac fossa^ Then if the left side of the uterus 
should contract more forcibly than the right, it would clearly 
tend to push the head and shoulder to the right side, until 
tlie head came to present instead of the slioulder. But there 
is no evidence that this occurs, and this explanation must be 
>considered as purely theoretical. The natural moulding 
actioli of tlie uterus, and the greater tendency of the long axis 
of the child to lie in that of the uterus, no doubt assist 
the transformation, and much must depend on the mobility 
U^f the foetus in any individual case. 

That such changes often take place in the latter weeks of 
pregnancy, and before labour has actually commenced, is' 
quite certain, and they are probably much more frequent 
than is generally supposed. When spontaneous version does 
occur, it is, of course, a most favourable event; a^the ter- 
miuation and prognosis of the labour are then theyfaie as if 
the head or breech had originally presented, Jr ; 

The mechanism of spontaneous evolution, *nce it was 
first clearly worked out by Douglas, has been so often and 
carefully described, that we know precisely how it occurs. 
Although every now and then a case is recorded in which a 
.Jiving child has been bom by this means, such an event is of 
extreme rarity ; and there is no doubt of the ?M3Curacy of the 
geneipbl opinion, that spontaneous evolution only Imppe^ 
when the pelvis is unusually roomy and tB^; child smalf} 
and tllM it almidiat necessarily Involves the deatii of th^ fceti^y 
on amount of the immense pressure to which it is Subjecti^t 

Two vari^ies are deteri^d, in one of which the 
first banp^,\in the other the breech; in both the orijpi^fly^ 
presenting ai^ remains prolapsed. The former is of 
rarity, and; is only to have happened with Vor^ 

.inaturo. ohildj^h, whose bodies were small and flexibfe, and 
' ^hen j:>^otion had beep, made on the presenting.^m. Under 
it, can hardly be called a natural process* 
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Kiay confine our attention . to the latter* and more^ 
variety. 

tak^s place is as follows: — The presenting' arm and 
^^^toulder are tightly jammed down, as far as is possible, by 
/ijie lAerine contractipns, and the head becomes strongly flexed 
on t!^ shoulder'. As much of the body of the foetus as the 
will contain becomes engaged, and then a move- 
,:^enfc of rotation occurs, which brings the body of the child 
lij^rly into the antero-posterior diameter of the pelvis (fig. 

The shoulder now projects under the arch of the 

, Vlg. I0f>. 
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pubes, the bead Ijr-ing above 'the symphysis, and the breech 
near the sacrp-^iliac synchondrosis. The shoulder and nepk of 
the child now. become fixed points-, round which the body 
the child rbibatee, and the whole -force of the uterine coutracr* { 
ti&ns are expended on the breecl^ The latter, with the hodj^^ 
ihprefore, becomes.more and mote depressed, until, at 
aide- off th.e. thorax reaches^ the vulva, and, followed liy* th<^ 
aUjd’infeHor extremities, is sfowly pushed out (fig. l.wjl* - 
'^8 m the limbs are hoi-n the head is easily expelled. -,,,. 1 ,.- 
. Thu^^^mous pressure to 'which the body is sut^^o^i^l^'' 
,-.:)^i8 pnksesB'caxi tidily be understood. As 

beai'in^.-of this termination of shoulder 
that n#d. ba said is, that, if we should hap|^h to mee^ 

■ c c » , , 
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with a case in which the shoulder and thorax were so strongly 
depressed that turning was impossible, and in which it seemed 
that nature was endeavouring to effect evolution, we \W)uld be 
justified in aiding tlie descent of the breech by traction on 
the groin, before resorting to tlie difficult and hazardous 
operation of embryotomy or decapitation. 

Treat' unnecessary to describe specially the treatment of 

ment. sJioulder presentation, since it consists essentially in perform- 
ing the operation of turning, which is fully described else- 
wliere. ft is only needful here to insist on the advisability of 
performing the operation in the way which involves tlie least 
interference with the uterus. Hence if the nature of the case 


Fig. 110. 
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be detected before the membranes are ruptured, an endeavour 
should be made — and ought generally to succeed — to turn by 
external manipulation only. If we can succeed in bringing the 
breech or head over the os in this way, the case will bfe little 
more troublesome than an ordinary presentation of these parts. 
Failing in this, turning by combined external and internal 
mafaipulat ion, should be attempted; and the introduction of 
the entire hand should be reserved for those more troublesome 
eases in which the waters have long drained away, and in 
which both these methods are inapplicable. • 

Should all these means fail, we have no resource but the 
mutilation of the child by embryiilcia or decapitation, probably 
and dangerous of all obstetnc operations. 
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There are various so-called complex preseittations in wliich 
more than one part of the foetal body presents. Thus we may 
have a#hand or a foot presenting with the head, or a foot and 
hand presenting simultaneously. The former do not neces- 
sarily give rise to any serious difficulty, for there is generally 
sufficient room for the head to pass. Indeed it is unlikely 
that either the hand or foot shoidd enter tlie pelvic brim 
with the head, unless the head was unusually small, or the 
pelvis more tlian ordinarily capacious. As regards treatment, 
it is, no doubt, advisable to make an attempt to replace tlie 
Jiand or foot by pushing it gently above the head in the inter- 
vals between the pains, and maintaining it there until the head 
be fully engaged in the pelvic cavity. The engagement of ilu^ 
head can be hastened by abdominal pressure, wliicli wilhprove 
of great value. Failing this, all we can do is to place tlie 
presenting 'member at the part of the pelvis where it will 
least impede the labour, and be the least subjected to pressure ; 
and that will generally be opposite the temple of the child. 
As it mii‘=‘t obstruct the passage of the head to a certain extent, 
the application of the forceps* may be necessary. When the 
feet and hands present at the same time, in addition to the 
confusing nature of the presentation from so many parts being 
felt together, there is the risk of the hands coming down, and 
converting the case into one of arm presentation. It is 
the obvious duty of the accoucheur to prevent this by insuring 
the descent of the feet, and traction should be made on them, 
either with the fingers or with a lac, until their descent, and 
the ascent of tlie hands, is assured. 

In connection with this subject may be mentioned the 
curious dorsal displacement of the arm first described by Sir 
James Simpson,^ in which the fore-arm of the child becomes 
thrown across and behind the neck. The result is the forma- 
tfbn of a ridge or bar, which prevents the descent of the head 
into the pelvis by hitching against the brim (fig. 111). The 
difficulty of diagnosis is very great, for the cause of ob- 
struction is too high up to/ be felt. But if we meet with 
a case in which the pelvis is roomy and the^ pains strong, 
and yet the head does not descend after an adequate time, 
a full eicploration of the cause is essential. For this puipose 
we would naturally put the patient under chloroform, and 

* Selected Ohst, Work^t vol. i« 
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pass tlio hand sufficiently hijjh. We then feel the 

arm in its abnormal position. This was what took place in 
a case under my own care, in which I failed to giet the 
liead through tlie brim with the forceps, and eventually 
delivered by turning. The same course was adopted by my 
friend Mr. Jardine Murray in a similar case.* Simpson 
advises that the arm should be brought down so as to convert 
the case into an ordinary hand and head presentation. This, 
if the arm be above the brim, must always be a difficult 
manoeuvre, and I believe that if fins unusual cause of dystocia 


Fig. 111. 



be ascertained, the sindpler and more effective plan is podalic 
version. A similar displacement may cause some difficulty 
in breech presentations, and after turning (^g. 112).^ Delay 
here is easier of diagnosis, since the obstacle to the expfilsion 
will at once lead to careful examipa^on, ^ By carrying tlffe 
body of the child well backwards, so a^ to ehable the finger 
to pass behind the symphysis ;pubi^ and over the shoulder, 
it will generally be easy to liberal;^ the arm. . ^ - 

It occasionally liappens t!\at tlje pmbiUcal cord falls 
down past the presenting part ifig. 113/, is apt to be 
^pressed between it and the waUj^of the pplvis. The <!on- 
secpience is, that the foetal circulation is seriously interfered 

’ * Med, Tims and Ga:, 18(11. 
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with, and the death of the clnld from asphyxia is a common 
result. Hence prolapse of the funis is a Very serious compli- 
cation^of labour in so far as the child is concerned. 

Fortunately it is not a very frequent occurrence. Churchill 
calculates that out of over 105,000 deliveries it was met with 
once in 240 cases, ancj Scanzoni once in 254. Its frequency 
varies much under different circumstances, and in different 
places. We find from Churchill’s figures a remarkable differ- 


Fig. 112. 
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ence in the proportional number of cases observed in France, 
flngland and Germany, viz. 1 in 446^, 1 in 207^, and 1 in 
156, respectively. Great As is the proportion referred to Ger- 
many in these figures, it hajSNbeen found to be exceeded in spe- 
cial districts. Thus Engelman records one out of 94 labours 
in the Lying-in Hospital at Berlin, and Michaelis 1 in 90 in 
that* of Kiel . These remar^^l^ differences are at first sight not 
easy to account for. Dr. Simpson suggests, with considerable 
show of probability, that tlie .difference in frequency in Eng- 
land, France and Germany} may depend on the varying posi- 
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tions in wliich lying-in women are placed during labour in 
• each country;. In France, where, . although the patient is 
laid on her back, the pelvis is kept elevated, the con^pUca- 
tion occurs least frecpiently ; in England, where she lies on 
her side, more often ; and in Germany, where she is placed 
on her back with her shoulders raised, most often. The 
special frequency of prolapsed funis in certain districts, as in 
Kiel, is supposed by Engelmau^ to depend on the prevalence 
of rickets, and con seip lent ly of deformed pelvis, which we shall 
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presently see is probably one of the most frequent and irapor-. 
tant causes of the accident. 

Prognosis. With regard to the danger attending prolapsed funis, as 
far as the mother is concerned, it may be said to be altogether 
unimportant; but the universal experience of obstetricians 
points to the gr^t risk to which the child is subjected. 
iScafizoni calculates that 45 per cent, only of the children were 
saved; Churcfiill estimated the number at 47 per cent.; thus, 
under the most favourable ciroums^nces, this complication 
leads to the death of more than half the children. Engelman 
Ibund that out of 202 vertex presentations only 36 per cent, 
of the children survived. The mortality was, however, not 
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nearly so great in other presentations, foir 68 per cent, of the 
cases in which the child presented with the feet were saved, 
and*i50 per cent, in original shoulder presentations. The 
reason of this remarkable difference is, doubtless, that in 
vertex presentations the head fits the pelvis much more 
completely, and subjects the cord to mucli greater pressure ; 
while in other presentations the pelvis is less completely filled, 
and the interference with the circulation in the cord is not 
so great. Besides, in the former case, the complication is de- 
tected early, and the necessary treatment sooner adopted. 

The fmtal mortality is considerably greater in first la- 
bours; a result to be expected on account of the greater 
resistance of the soft parts, and the consequent prolongation 
of the labour. 

The causes of prolapse of the funis are any circumstances 
which prevent the presenting part accurately fitting the pelvic 
brim. Hence it is much inore freqT^nt in face, breech, or 
shoulder, than in vertex presentations, and is relatively more 
common in footling and shoulder presentations than in any 
other. Amongst occasional accidental predisposing causes may 
! be mentioned early ruptures of the meinbranes, especially if 
theainountof ifquoramnii be excessive, as the sudden escape 
of the fluid washes down the cord ; undue length of the cord 
itself ; or an unusually low pl^ental attachment. Engelman 
attaches great importance to slight contraction of the pelvis, 
and states that in the Berlin Lying-in Hospital, where accu- 
rate measurements of the pelvis were taken in all cases, it 
was almost invariably found to exist. The explanation is evi- 
' dent, since one of the first results of pelvic contraction is to 
prevent the ready engagement of the presenting part in the 
pelvic brim. 

^ 5rhe diagnosis of cord presentation is generally devoid of 
difficulty; but if the membranes are still unruptured, it may 
not always be quite easy to determine the precise nature of the 
soft structures felt through them, as they recede from the 
touch. If the pulsations of the cord can be felt through the 
membranes, all diflBculty is removed. After the mem^ 
branes are ruptured, there is pothing that it can well be mis- 
taken for. 

The impottant point to determine in snch a case is 
whether the cord be pulsating^or not ; for if pulsations have 
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entirely ceased, the inference is that the child is dead, and 
tlie case may then he left to nature without farther inter- 
ference. It is of importance, however, to be careful ; tW, if 
the examination be made during a pain, the circulation might 
he only temporarily arrested. The examination, therefore, 
should be made during an interval, and a loop of the cord, 
pulled down, if necessary, to make ourselves absolutely certain 
on this point. 

The amount of the prolapse varies mucjli. Sometimes only 
a small knuckle of the cord, so minute as to escape observa- 
tion, is engaged between the pelvis and presenting part. 
Under such circumstances the cliild may be sacrificed w-itliout 
any suspicion of danger having arisen. More often the amount 
prolapsed is considerable ; sometimes so as to lie in the vagina 
in a long loop, or even to protrude altogether beyond it. 

In the treatment the great indication is to prevent the 
cord from being unduly pressed on, and all onr endeavours 
must have this object in view. If the presentation be detected 
before the full dilatation of the cervix, and wlien the mern- 
hrancs are unruptured, we must try to keep the cord out of 
the way ; to carefully preserve the membranes intact as long 
as possible, since the cord is tolerably protected as long as it 
is surrounded by the liquor amnii ; and to secure the complete 
dilatation of the os, so that the presenting part may engage 
rapidly and completely. 

Much may be done at this time by the postural treat- 
ment, which we chiefly owe to the ingenuity of Dr. Gaillard 
Thomas, of New York, whose writings familiarised the pro- 
fession with it, although it appears that a somewhat similar 
plan had been occasionally adopted previously. Dr. Thomas’s 
method is based on the principle of causing the cord to slip 
back into the uterine cavity by its own weight. • For this 
purpose the patient is placed on her hands and knees, with the * 
hips elevated, and the shoulders resting on a lower level (fig, 
114); The cervix is then no longer the most dependent por- 
tion of the jiiterus, and the anterior wall of the uterus forms an 
inclined plane down which the cord slips. The success of this 
manceuvre is sometimes very great, but by no means always 
so. , It is most likely to succeed, of course, when the inem- 
b^nes are unruptured. i If, when adopted, the cord slip 
^ di be sufiBciently dilated, the membranes may 
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l)(3 ruptured, and engagemont of the head produced by 
properly applied uterine pressure. Sometimes the positioti 
is s(^ irksome that it is impossible to resort to it. Postural 
treatment is n<»t even then altogether impossible, lor by 
placing the patient on the side opposite to the prolapse, so 
as to relieve it as much as possible from pressure, and at tlie 
same time elevating the hips by a pillow, the cord may slip 
back. Even after the membranes are ruptured, postural 
treatment in one form or another may succeed; and, as it is 
simple and harmless, it should certainly be always tried. 

Fi-.in. 
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Failing by postural trealment, it is cpiite legitimate to 
make an attempt to place the cord beyond the reach of dan- 
gerous pressure by other methods. Unfortunately reposition is 
too often disappointing, difficult to effect, and very fre- 
quently, even when apparently successful, shortly followed 
by a fresh descent of the cord. Provided the os be fully 
dilJted, and the presenting vertex engaged in the pelvis (for 
reposition may be said to be hopeless when any other part 
presents), perhaps the best way is to attempt it by the 
hand alone. Probably the simplest and most effectual method 
is that recommended by McClintock and Hardy, who ad- 
vise that the patient should lie on the same side as the 
prolapsed cord, which should then be drawn towards the 
pubes as, being the shallowest part of the pelvis. . Two or 
three fingers may then be used to push the cord past the 
head, and as high as they can reach. They naust be kept 
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in the pelvis until a pain comes on, and then very gently 
^tithdrawn, in the liope that the cord may remain behind. 
During the pain external pressure may very properly be 
applied to favour descent of the liead. This manoeuvre may 
be repeated during several successive pains, and may eventu- 
ally succeed. The attempt to hook the cord over the foetal 
limbs, or to place it in tlie hollow of the neck, recommended 
in many works, involves so deep an introduction of the 
hand, that it is obviously inapplicable. 

Various complex instruments have been invented to aid 
reposition (fig. 115), but, even if we possessed them, they 
are not likely to be at hand when the emergency arises. 

. A simple instrument may be improvised out of an ordinary 
male elastic catheter, by passing the two ends of a piece 
of string through it, so as to leave a 
loop emerging from the eye of the ca- 
theter. 'lliis is passed through the loop 
of prolapsed cord, and then fixed in the 
eye of tlie catheter by means of the 
stilette. Tlie cord is then pushed up in- 
to the uterine cavity by the catheter, 
and liberated by withdrawing the stilette. 
Another simple instrument may be made 
by cutting a hole in a piece of whale- 
bone. A piece of tape is tlien passed 
through the loop of the cord, and the 
ends tlireacJedT^through the eye cut in the 
whalebone. By tightening the tape the 
whalebone is held in close apposition to 
the cord, and the whole is passed as high 
as possible into the uterine cavity. The 
tape can easily be liberated by pulUng 
one end. If preferred, the cord can be 
tied to the whalebone, which is left ii^ 
ntero until the child is born. Nothing 
need be said as to the various other 
methods adopted for keeping up the cord, 
such as the insertion of pieces of sponge, 
or t^fj-Ug the cord in a bag of soft leather, since they are 
i&ejpally admitted , to be quite useless, 

only c^teli happens that all endeavours at reposi- 


Fig.115. 
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tion fail.' The subsequent treatment must then be guided 
by the circumstances of the case. If the pelvis be roomy, 
andtfthe pains strong, especially in a miiltipara, we may often 
deem it advisable to leave the case to nature, in the hope that 
the head may be pushed through before pressure, on the 
cord has had time to prove fatal to the child. Under such 
circumstances the patient should be urged to Iv^ar down, and 
the descent of the head promoted by uterine pressure, so as 
to get the second stage completed as soon as possible. If 
the head be within easy reach, the application of the forceps 
is quite justifiable, since delay must necessarily involve the 
death of the child. During this time the cord should be 
placed, if possible, opposite one or other sacro-iliac syn- 
chondrosis, according to the position of the head, as the 
part of the pelvis where there is most room, and where 
the pressure would consequently be least prejudicial. If 
wo have to do with a case in which the head has not de- 
scended into the pelvis, £ind postural treatment and reposi- 
tion have both failed, provided the os be fully dilated, 
and other circumstances be favourable, turning would un- 
doubtedly offer the best chance to the child. This treatment 
is strongly advocated by Engelinan, who found, that 20 per 
cent, of the children delivered in this way were saved. There 
can be no question that, so far as the interests of the child 
arc concerned, it is, under the circumstances indicated, by 
far the best expedient. Turning, however, is by no means 
always devoid of a certain risk to the mother, and the per- 
formance of the operation, in any particular case, must be left 
to the judgment of the practitioner. A fully dilated os, with 
membranes unruptured, so that version could be performed by 
the combined method without the introduction of the hand 
intt) the uterus, would be unquestionably the most favourable 
state. If it be not deemed proper to resort to it, all that can 
^e done is to endeavour to save tlie cord from pressure as 
much as possible, by one or other of the methods already 
mentioned. * 
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